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ABSTRACT ' ' 

* ^ . 1 This report describes the development and pilot 

testing of a low-cost, generalizable, quality-assured, 
peer-instructional moflel suitable to the training needs of men of 
varying measured aptitude. The report presents a brief overview of 
the project, followed by a detailed description of the APSTRAT model 
and the considejcations that led to its development. The- model is 
discussed in terms of the instructional principles incorporated and 
the practical constraints accommodated. The data comparing the 
performance proficiency, academic attrition and recycles, and costs 
of the conventional and APSTRAT systems indicate that APSTRAT 
students achieve greater proficiency with a reduction in the rate of 
academic attrition and a considerable savings in cost. (Author) 
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FOREWORD 



Ihis publication summari/.cs and hrin>;s i<. a conclusion Work I nit M'SIRM 
ira.ning StraU'sios and Incnntiv.'s Appropriate to D.ff.-r.-nt .\ptitud.> l.rvMs lor Selected' 
Army I raining Courses. The pun.o.s,- of the proje. t was to develop and test an -ntcTated 
iow<.ost Kenerahzable .hstru.-tional model appropriate for iram.nt; n>e„ of «„ieiv .arvin/ 
measured learning aptitude. 

The project, begun in July 1968. was perfomied at HumHiU) l)iv,s,on \o i 
Presidio Gf Monterey. California. Dr. Howard H. McFann is Division Director COL I Iru h 

H RPO r. ""^ °^ •^'■'"y I nit. colo.ated u,t[, 

HumRRO Dmsion No. ;]. providcnl valuable a.ssistanc,- ,n coordniatinu' ami obtainuiy 
support for the project. < in.ni. 

Members of the HumRRO research staff uere Mr Kenneth \\e,ngan,-n prin. ip.-.l 
re.searchej-. Mrs. Jacklyn E. l!ungerland. and COl. Marlr F Brennan (CSA Re, , M . l. 
contributioms to the development of the APSTRAT mod.-l «ere made bv "the lollowin. 

Polljea. n r Dennis Mar-of the Army Human Re.s,-arch L'n^ had a maior mle in 
preparing the Implementation Manual included in this report as \ppendix \ 

Other members <,f the military .staff assjen.Hl to Work I nit .\PSTR \T all of whom' 
share the responsibility for the surc,>,ssful cf^nplcion of the project, were. .SP.t Ro-er 
Lyons. .S.SG Raymoixl Tosti. hAG Joseph .\sbury. HHG Heberer. SCJT Rov Reynolds sf;i 

P^r p '-u Pf'^' PPt- Abel Fi.ueroa 

PfC Roger Hukman, PFC Dennis Lynch. PFC Alvin Penrv. and PFC Lauren.e Zendle ' 
The . ooperation of the officers and men of the Field Wireman Course at Fort Or.i 
I aiifornia, where the pilot .study was carried out. is gratefully a. know 1,-dged 

AP^rRAI model, first piloted in the Field Wireman Course at Fort Ord ,s no^^ 
fully installed in the four other Training Centers where the course is off;nKl x'ckm.vvl- 

ttESSr.nd%F?R '■■■"■'^ ■^-"'-•--n S.g„al .School 

SESS) and SEC Robert Andersen of the Field Wirem-an Course at Fort Ord ,n facilitating 
this implementation. 

Special recognition is due Dr Ralph Canter. Vho. as Director of Research of the 
Office of the Assistant Secretary of D.-fen.^- for Manpi.wer and Reserve .XffLirs (OASD-M 
& K). provided encouragement, direction, and support for thi.-; proje, t 
nA^;^"1Q-•^?^^n^■^ Deparfmen, of thr .\rmy is conducted under Contract 

2Q062107A745 ' "'"""^ " ^ on^iuvu.i under .Xrn,> Proj,. t 
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PROBLEM 



Wide variations in measured ar)titude among students in Army Training Courses pose 
a difficult problem for instructional U-chnology. The traditional lecture-demon.stration- 
practice paradigm that characterizes conventional training programs cannot cope with this 
problem. A new approach to training is needed. Work Unit APSTRAT was initiated to 
develop a new low<-ost, generalizable instructional model that would be capable of 
providing-effective training for men across the aptitude spectrum. 

APPROACH 

The model developed is a quality-assured, peer-in.structional system incorporating six 
principles essential to effective in^ruction, and accommodating severe practical con- 
straints having to do with cost and the ease of implementation. The pr.nciples derived 
from previous research by HumRRO and others, are as follows: 

(1) Performance orientation 

(2) Learning -fri a functional context 

(3) Individualized instruction , 

(4) Absolute criterion 

(5) Feedback to student and instructional manager 

(6) Quality control 

In the model, peer instruction is the sole instRictional medium, and ev. rv student 
performs the roles of both learner and instructor. Cadre are' mainly concerned" with the 
mainten.ance of quality through rigorous, pass-fail performance testing at the lOO^f 
criterion. The model was tested in the Field Wireman Course (MOS 36K20) at Fort Ord 
California. 



RESULTS 

Data comparing the conventional and APSTRAT systems were collected m the 
course of the pilot study at Fort Ord. 

Performance Proficiency 

The criterion for graduation in the new model is the attainment of l()(r; scores on 
all performance tests in the course.' As a re.sult. graduates of the APSTR.XT system are 
markedly more competent in terms of job profuiencv than were the graduates of th« 
conventional system In the three instructional blocks in the Field Wireman ccurse (field 
wire techniques, switchboard installation, and document distribution and radio monitor- 
ing) gains in the proficiency of graduates resulting from the installation of the new mo<lel 
were (a) field wire U'chnique. a i-?. (b) switchboard.\l3';.>Snd -(c) document distribution 
and radio monitoring. 74^? Proficiency was te.sted on Ihe masterV U-sts develop«l a. part 
of Work Unu APSTRAT ' •i', pan 



Academic Attrrtion and Recycles 

I)cspjt(» ihv model's demand for 100'; mastery, the chanj^eover from the (()n\eii 
tional system to the APSTOAT system n^siiited in a rc^duction in academu attrition from 
19 to 12 5Vr and in academic recycles from 30'- to zero 

Cost , 

Th(» new model also results m a considerable cost savings. It costs the APSTRAT 
systefn about $262 less than the conventional system for each gra(Juate The l)asis ff)r vo>>i 
saving results mainly from decreases in training time and trainee attrition 



CONCLUSIONS AND IMPLICATIONS 

The data gathered in the pilot study indicate that the primary objectives f)f the 
project were attained -substantial gain in profu iency for men of all aptitudes, and 
rtKluction in academic attrition and recycles with considerable cost savings. 

The success of the pilot study led the U.S. Continental Army Cqjmtnand (CON ARC) 
to direct that the niodel be implemented in the four remaining Field Wireman courseb 
(FWC) across the country. These implementations are now completed and are operating 
successfully. A number of other Army courses are engaged ii* the preliminary stages of 
converting to the new model. 

The model has been successfully used by HumRRO in an exploratory study in a 
Public School in CarmeK California. It is also being used, in modifiwl form, in a 
HumRRO project on office education in a Pacific Grove, Calffornia, high school 

Informal observation suggests that the system has a marked effect on the attitudes 
of trainees m terms of increased motivation, self-reliance, self-confidence, and group 
morale. This feature of the model, together with its low cost, east' of implementation, 
and high performance gam are important reasons for consideration of its ust* in a large 
variety of training and educational settings -both military and civilian. It also may 
account for the widespread inUTest in the model expres.sed by many individuals and 
organizations conc(Tned with educational technology. 
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INTRODUCTtON^ 

nolo«v**E^r!l?"t'" ^A^y P°** «" <^halJenge /or educat.onal t^ch- 

oology, ^ach week, Anpy courses are confronted with incoming AaSses thA must 
tau^t a considerable amount of infonnaUon in ..short and reTatively .f,x«d pemd of 
time. Men who arrive for training are BkelJ^ to form an extremely heterogeneous group 
w:th respect to educational b«:kground^d learning. aptitude. In i ty4„cal cias^ ene can. 

Armed Forces Qua^fication Test and men scoring at or near the upper limit 
™nrh AL™r"*'°"^ lecture^entered instructional, method, which has ,charact*n,Pd 
^ "^"ch Army trainmg « effective, at best, for a relatively narrow band w.thin'the lirger 
.^uca^ional and aptitudinal spectrum. The band to which lectures ar. oTiented oaX 

' frUer T"" f^^'""! """^ °' i*" '""'"^ °^ proceeding m ^mailer 

9r larger steps^ It cannot be substantiaUy broadened, however, even if the trammg 
population u> subdivided mto several more or less homogeneous classes and-Tect> 
prepared for each class. A multiple Peking approach of this kind would 7eL7e 
complicated admmuitrative arrangements, many additional instructors, and a larger 

lectur'fTri T\ «PP'-°'»^h '^f "Vu'nish ^ solution to the underlying problem. The 
lecture method ,s a compromise based upon unfavorable teacher-student ratios and k not 
an optimal traming method for any educational or aptitudinal subgroup. Even with 
audiovisual taunmg aids, the method is often inclined toward abstractness It introduces 
.an undesirable temporal separation between the presentation of information and the 
opportunity to practice what is learned; it is inseijsitive to the ifrtivriual differences to be 
^und even m the most homogeneous groups. WhOe these deficiencies render the lecture 

Jlrn.^ aTl^ M K^" T^"""' ^^^dents. they 

become a formidable obstacle, in learning towarJ the other end of the trainee contmuum 
Screenmg devices are not likely to supply the needed solytion. The attempt to 
screen out men of lower measured aptitude may prove to be both practically unworkable 
and socudly undesirable With the advent ^f improved txalh^g methods, it m^y pro e 

•^^Al Zl"OL^°^u^^^^ .nstructional strategies are needel Work Unit 

• APSSTRAl was mitiated in July 1968 to address this task 

"-nH^H .P""!.""^ APSTRAT (the code name derived, from the t^rms 

nriictlls mr^'! '"■'^^""^ ^ °^ d*^*^ « °f instructional 

hl^ir^^ln; . H T^!: techniques-t>r strategies^hat wouW meet the diverse needs of 
hetero-aRtitudmal trainmg populations; (b) to combine these strategies m a complete 
traming system; and (c) to test a prototype of this system within the "real world- 
constraints of a typical Army training course. 

^ This report first presents a brief overview of APSTRAT, .then a review ,n several 
sections-, of the history of the project, highlighting the consrierations that led to the ' 
development of a quality *«ured peer-instructional system. The system will be described 
L r^?T^'" Z ^1*'^' effectiveness and cost of the conventional and 

the APSTRAT systems. The report wU! conclude with a brief summary of the aftermath 
of the project concerning the utilisation of the APSTRAT system and implications for 
further research and development. • 



A*1>R0ACH 



OVERVIEW OF THE PROJECT 



Al ?h.- »utM'? of th- prnje(t. the AP . adopttnl the multiple media or 

^Murr^atixf^ medi^ strat^^y The reas^^ininj^ u mis denston is straightforward. Men 

high on thi; aptitude ar,d wluratiortal M.a]es ar<» uy<Hi t<» leari^nnK from feetures and wrjtten 
nuiU^Tiuls me?i ui rhe upp(»Mt*> end of the -icalt^s lho^^ ranking m menUl eate^or. 
!V' lanr^it k^rn from lerfures, ant? find n^ading diffn ult On the has.s of this 

uiiderstandin^ **4» d<Vid*Hi to des^n instruotionai paeka^t^^ c(nennK the full curncuHim of 
a tvfHtai Cumbat Supr»ort TramuigfCSTl coun.*' 

All parr> of the eurruulum %t>ukJ prt-jM-nt^ni m at U'n^i two types of media 
(ai wnti*-n pm^ammed manuaijt and instructional booklets for m^^n who could learn and 
prefern*<J to learn by reading, (b) programmt*d audio or video tapes, tape-slide present^i- 
tion.v movte.^. f>utuTe books, and game?^ for men who prefernvj to learn or could learn 
only throi4ih the um^ of one or another of these alternative miilia. Each stu(jent would 
Work at a r3?**-thj| he found comfortable 

Till- suiff felf that. With nough effort, alternative packiifjes «ould be developed that 
would \H tiuitable to the nmU and preferences of the great majority of students. This 
\^a^ the mitial <^pproarh to providing effective traming for men of all aptitudes. 

It was nece^^wy to select a coure m which to cany out a pilot study: The courst^ 
had to a w*d < ^» Ar tn ty of >^kali> and a full .spwtrum of aptitude in the student input 
Thi Fii'id Wirt>man rour^i- iVKSC) ^aiisfuHl thest^ cnten^i, and the course given at P\>rt Ord 
w.ts < h*>^*n 

The fir^t step m carryma out the plan was to analyze the rumculum of the Field 
\Virem;ui routsi> u\ detail m order to aei4^rmine what the instructional packages would 
iontain Thi> waj; ultunately accomplished with the assistance of two FWC cadre who 
wcro ^iii,Mgruxi to the projtNit to pn»pare oehaviorally staU»d objectives for every task in the 

. Th#' next sf*»p v.as to design instructional packages m alternatrve forms This was a 
d'.ffii uU and lengthy proct*^s. hut *if:^r several months, several prototypes dealing with 
u4rphi»ne installation had b«»en developed to the pomt whert^ they were ready for tryout 
m the iaijoratory Harnplin of men who had just completed Basic Training and who, more 
-r |*>^§, mat4htHi the input into the FWC were selevU^ to ser\t ^ trainees. Although the 
hnghti^r and bett* r iHlucat^ni men U amed fairly well regardless of the medium used, many 
of thv men at the opposiU^ end of these contuuKi did not learn -well even with those 
m»ifui thought u> be partKuLuly v^eU suited to their ne^-ds The prototypes that were 
develufii^l ffif other part^ of the curriculum produc*»d about the same results. 

Th*^s^ fesult^ were not pleasing but they were no*, altogether unexpect^. becaus^^ 
mat. ria!^ f^f t}ie kmd tit-sired require, by their very natun\ repeated tryout and revision. 
I he .APSTRaT ^taff bec ame increasingly concerne<l with the amount of time and 
manpower that thss prot^^^s.s of revision re<|uiPHl, smce several packages per curriculum 
omponen* Wiiuid have tt» in revised While this expense might be tolerable m a pilot 



M*f. . <^'-*j{^.rv IV hud fwf'ncd d wort' of in :io on thy Armed Forces QuiitificaUon 



study, ,t was feared that the alternative media approach, however succesdul, might be 
too expensive for>r-actical usefulness. ' 

At about the same time, another medium was tested that ultimately allowed the 
pt^ff to reach their objective of providing effective training for men of all aptitOdes in a 
much more economical way: WhUe the materials on "telephone installation were being 
revised, another method of instruction was .proposed. A number of very able cadre had 

mat^raT'n '"""^"^ ^''P^^^' '° ^^'P ^esignmg instructional 

materials. One cadreman was to train two men so that they could pass a strict perform- 
ance test for^phone instaHation. When they had passed this test, each man would tra-n 
two more men. If these four subjects could pass the test, they, in turn, would teach thr 
tasK to eight more trainees, and so on. 

wh.J^J/!^''^ '^f .T'"* experiment for four generations, or to Ahe l^int 

where 28 «a.nees ,had been trained by other subjects. Every trainee regardless of 
aptitude, passed the test, and-^hat is more startling-the time required fo7 a man 
learn the task declined from generation to generation. The training of one student bv 
another-or peer instruction-not only was just as effective as cadre instruction, but was 
also more efficient in terms of time. 

t.v. '^'^.^"'^'^^f this experiment did not, at once, lead the staff to abandon alterna- 
nl^ uT."^ °^ instruction. Our commitment to the 

t?vr mi';um''^H '"f ^ * \° °^ ^''^ instruction as an additional alterna- 

catLvSf f^r"'^ r" f potential of peer instruction required the 

^h^l'hl , r. of ^ost constraints and two unexpect^ findings in 

the Phase I experimental run. ^ 

PHASE I E)y»ERIMENTAL RUN 

The ovemll strategy at that time called for the development of a model composed of 
nitn Jt"^^r components: a skUl center where the cuniculum elements to which the 
nstructional packages were oriented were to be learned; an operational system in which 
ind vKiual skdls would be realistically combinol in int^nelated job tasks! and a control 
center, which would manage traffic within and between the other two system 
components. 

The Pha.se I experimental n-n was to test the first of three gradual approximations 
of this model. The skUl center was to be established first .n order to 'ivaZe the 
instructional packages. When the pertinent information had been gathered, the skill center 
was to be closed and the operational system established. The principles and procediies o 
the control center (which was not to be formally instituUxl until the Phase fi expen- 
h.!k if"^." « «^^°"d<,rder approximation of the model) were to be determined on the 
basis of staff experienc-e m managing the prototype skUl center and operational system 

llw T u"^ alternative media approach under conditions more 

closely approximating those present in a regular tourse. 

The run wa^ conducted in October and November 1969, with facilities at Fort Ord 
J-l ii r f"^""^' drawn from the regular input of the Field Wireman course were 
assigned for traming. The materials covered about half the full curriculum 

Two findings, during the run led to a radical revision in strategy. Students invariably 
Tnd oThl'^.Tl . .ti."^ expenenc-e with actual equipment to learning via mock-up! 
unL. !i 'sophisticated media. In addition, students reported a great deal of informal, 
unplanned peer instruction and stressed the value of peer in.struction in their learning 
rhese two fmdings. together with the experience with peer instn.ction in the iaboraton-' 
and a set of considerations to be duscussed in the next section, led the APSTRAT staff to 



abandon its previous strategy and to design, instead, a job-perform ance«oriented, peer- 
instructional model. 

A third general finding m the Phase I experimental run suggested that this was no 
easy matter. The operational system had proved very difficult to manage, and since the 
new strategy placed even greater stress on the operational system (there was no longer to 
be a skill center), the formidable problem of how such a system was to be organized and 
.managed had to be addressed in preparation for the Phase II experimental run. 

The need for thorough and rigorous performance testing became critical. Unless a 
map has complete mastery of the skills his MOS calls for. he cannot reasonably be 
expected to teach them to someone efte. The viability of a peer-instruotional system thus 
rests, by definition, on the maintenance of high uniform standards of proficiency. 
Therefore, the cadre who had been assigned to th^- project were asked to assist in 
designing a full set of performance tests, including nothing unessential and leaving out 
nothing essential, that would define exactly what a man should be able to do in order to 
perform his job competently. 

The curriculum had to be restructured, emphasizing groups of functional tasks rather 
than subject matter. This led to the delineatiorT of ttiree distinct subjobs or modules:' 
field. wire techniques, switchboard installation and operation, and message center. The 
necessary equipment and supervisory personnel then had to be allocated to each module. 

The most difficult task was designing a manageable trainihg sequence for each 
module, with sufficient time allowed for the slower learners to master the tasks, without 
exceeding the overall time limit for all the modules taken together. 



PHASE II EXPERIMENTAL RUN 

The Phase II experimental run was schedule^ as soon as these tasks had been 
accomplished and the staff had a performance^nented, peer-instructional model ready 
for a preliminary test. The run began on 9 March 1970 and terminated on 30 June 1970. 
A total of 160 students drawn from the regular FWC input were assigned to the 
experimental course for all or part of their training. The run was generally successful. It 
provided insight into the need to maintain tight quality control, and indicated how this 
might be done. 



PHASE III EXPERIMENTAL RUN 

The Phase III experimental run was conducted in the FWC itself, and was manned 
by course personnel under the supervision of its proponent agency, the Southeastern 
Signal School. The APSTRAT staff served 4n an advisory capacity and in data analysis. 
This restricted role for the APSTRAT staff was adopted in older to assure that the 
results of the run would reflect normal course conditions. The goal was not merely to 
develop a new method of instruction, but to design a full and integrated system capable 
of coping with all contingencies-^cademic and administrative-Hhat wouW have to be 
faced when the model was implemented in an ongoing course. The staff members wanted 
to know whether the model could **fly'' without their intervention. By observing this 
process of implementation, they couU gather information on the difficulties encountered 
and overcome. This information would be used in designing an implementation manual to 
serve as a guide for installing the model in a variety of courses. 

The focus on task orientation, an essential component in the peer-instructional 
system, necessitated relief from the requirement to adhere to the Army Subject Schedule, 
since it is sharply oriented to lecture approaches. Immediately after the conclusion of 



Phase II, an exception was requested from and granted by the U.S. Continental Army 
Command (CONARC). 

Representatives of the Southeastern Signal School and the Field Wireman c6urse at 
Fori Ord then met with the APSTRAT staff in July 1970 to begin the reformulatron of 
course objectives, tasks, learning elements, and standards, and to establish a procedure for 
developing a full set of performance tests to measure proficiency. 

The first use to which the tests were put was to gauge the performance proficiency 
of the output of the conventional course. This gatherinr of baseline data was "begun in 
November 1970 and^as completed in February 1971. concurrent with the collection o£ 
baseline JaU, the gradiial changeover to the peer-instructional system was also begun in 
November 1970 and completed in February 1971. Information on the results of the new 
system was collected from January to the spring of 1971. 

The Phase FI eyperimental run in the FWC is now complete. As a result of th^ pilot 
study, CONARC diiecteu, in June 1971, that the model be implemented in th. Field 
ATu-eman courses at all four of the remaining centers. The model is now fully ■ installed 
and operating succep>fully in the five training centers. 
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THE DEVELOPMENT OF THE APSTRAT INSTRUCTIONAL MODEL 



The previous section provided a brief overview of the historv of APSTRAT The 
present section will recapitulate the earlier part of that history in somewhat greater 
detail, with emphasis on the experience and considerations that led to the development 
of a quality-assured peer-instructional model A description and discussion of the model 
Itself will be presented in the next section. 

CONSIDERATIONS: PRINCIPLES AND CONSTRAINTS 

Previous research and the cMrrent stat^ of tjje art can provide guidelines in the form 
of instructional principles that th? designers of instructional models will seek to incor- 
porate as their working strategy. This strat^'gy ,is one of the two major factors that will 
shape the structure of the model; the second factor h the r^t of constrainfsHhat restrict 
design options. While designers normally begin with an instructional strategy and have 
some notion of the constraints they wish the model to accommodate, experience during 
the process of development often serves to clarify these considerations and to establish 
new emphases and tighter integration among them. The principles and constraints were 
not fully formulated at the outset of the project, but were clarified, extended, and 
integrated in the process of development. This gradual clarification, which was particu- 
larly true of the constraints, resulted from encountering the particulars of practical 
reality, about which educational technology -at thi.s point m its development-has rela- 
tively little to say. 

Principles 

For several decades, HumRRO and other research agencies have been investigating 
human learning with the object of improving the technology of instruction. HumRRO 
also has focused its attention on the instructional princii les appropriate for trainees at 
the lower end of the educational and aptitude spectrum. Many of these principles are 
suitable for all segments of the training population without respect to education or 
aptitude. However, while brighter and better educated students can learn a substantial 
amount even when these principles are violated, the less bright and less educated can 
learn relatively little. For the upper end of the continuum, then, the development of 
training methods that incorporate these principles would be desirable; for the lower end 
of the continuum, their development is urgent. 

Performance Orientation . A clear specification of what the trainee is expected to 
learn, if he is to perform his job adequately, is the keynote of significant improvement in 
job training. The training process mu.st focus on these job-performance object iven. The 
trainee must actively participate in the process, performing tasks rather than hearing or 
reading about them. The evaluation of proficiency must focus on the student's ability to 
perform the various tasks that make up the job rather than on his ability \o answer 
.questions about these tasks. 

Learning m. a Functional Context . In learning skilLs to be applied in partitular 
circumstances, trainees will, in general, learn better and faster if those circumstances are 
present in the learning situation. Learning to operate a switchboard, for example, can be 
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aocomphshed best ,f information about switchboard operation is presented while the 
trainee i.s actually operating a switchboard This would avoid an undrrX lmn r^ 
separation of receiving information and putting the .^.format^^n into pt- f 

IjTdiyidual.zed Instruction. For various reasons, including differences in antitude 

scaiesK no group of men is ever perfectly homogeneous ConsequonUv self oacinL' k 
desirable in any instructiorial system. ' ' ^ 

^bsolute Criterion. The weaknes.s of fixed-pace training methods is Jtearlv evidence! 
b% the frequency with v hich largp numbers of students fail to master the skills thev Vr 
being taught. Low levels of achievement are an inevitable resJ o7alten n to or 

in.structional method is projected onto theistudents by grades that symbolize a noLT.on 

,T7o^^'sJ"d'"'''"K^ ^^^"1"' -tabiish'e^^w^iTM;:: h^ r 

r 'J'f 0^>- ^^"dePis who barely pass Ihis standard can graduate from a cours(> even 
. lurpr^ier ' ^""-^ failcKl thalTthrwh^^ 



rp. h ^^I"""' mdividualizing instruction, giving .slower learners the opportunitv to 

W numTer f^'^r^"'' '"."'^^ ''''' '™^- P-g^ams^w.ll continue to t 'o " 
Jarj,t» numbers of graduates with only marginal competence. One feature of the APSTrIt 
model ^was a passing standard of 100% for all necessary job sk s This s andl^ k 
Tmirgr^d^teT ~' ^ no^^reafofror:: 

Feedback to th e Student and the Instructional Manag er Training methods that 

rainees at the earliest possible moment at each critical sten of th.. "^/"''"^^^ 
Feedback, therefore, should be both rapid a«/detaile;i ' 

of the feedbatf pro v s C th ^ '""I'vafon that the.se produce. The enhancement 
1 me leeODack process .s the major reason lor th^ desirability of low student tearh^r 
ratios. A training system ca, rationally a.hiev^ its prime function whe "hen ist^c^^^^^^^ 
detailed rapid and ac curate information about how well learning is occu ng 

Constraints 

The mcreasingly prominent role play.>d m the planning by practical constraints wav 

wll^b :o 7 ^'1"''''^ '""^ the model :b;Z, pod 

Z , ?f '''•'^■^^"^•d >f .t. violated certain comrnon sen.se ground rul.>s v Td 

the staff believed that the mission of training technology ,s to consem- . l ur^- s 



Buckminstrr Fuller's phrase, to /Jo more with \vs^ For thrsf» rcas(jns th(» foliovsHi^' 
constraints U(T(* ust»d as fundanKMitiil paranK'tcrs in designing the APSTKAT nKdel. 

L Cost. The cost of implementing and operating a training nKKjel i> of i ritual 
eoneern ThiJ> ec^neern is greater when there is interest in its wide appiaation (as in liie 
eas(> of a pilot j^tiidyK Even moderate increases in the cost of a single course ai cumulate 
to a substantial sum when many courses are in\olved Design decisions had lo he 
examined very carefully with regani to the implications for the allocation of personnrl. 
time, and iH^uipment and the us<» of sptnial instructional hartiware and softwjire 

a. Personnel. Many trainftig courses are already undermann(»d If the APS'I HA I 
model were to require a signifftant incn»ase in personnel, its general utihty would he 
(onsiderably reduced. The model was to require no ptTsonnel increase, hut was to make 
more effective us<» of thost' ^Iready in th(^ course. 

h. Time The proficiency gauuHi as a n>sult of training can he improved 
somewhat by lengthening the training period, hut the model was to require no additional 
lime. . 

c. Equipment, Many courses involve training in the operation of \arious types 
of equipment. Thes(» cours(»s are issutxj such (Mjuipment in limited quaauties To he 
capable of wide application, the training model shoul(i not make (»\cessi\e, demands for 
(*quif)ment. ^ 

d. Instructional hardwitre . Many instructional innovations rt-quwe the useof 
very costly hardware-campiiters, television, film^ and other aiidio-vi^ual recording and 
display (Equipment. The proper um* of such equipm(»nt can enhance horning. Howc^vch-, iho 
APt^jTRAT model was planned under the assumption that, such equip, lent would not be 
generally available and, therefore, .sliould not be required. 

e. . Instructional software . The production of etiucational soft\yare i> extremely 
timet onsummg and costly. Alterations in training objectives (e.g.. those resulting from 
changes in equipment) require^.^modif nations of instructional materials that are also 
time-consuming and costly. A model relying h«'avily on instructional softwiire, ev(»n if 
elaborate hardware were not rcKjuinnJ for its presenUition. would hav( l(»ss general utility 
than one that could avoid this reliance. 

2. Ease of Implementation. To the constraints of cost must be added ihoso having 
to do with the process of implementation. 

a. Training and orientation of course personnel. The intTcxiuction and effective 
operation of the model was not to require extensive retraining or reorientation of cours<» 
personnel 

t> Ease of changeover . The difficulty normally (nicountenxl m incorporating a 
new model in an ongoing co.urse can he reduc«»d somewhat if Iho < hangeover can he 
accomf)lish(Hi gradually, without shutting down the conv(MUional system. Adjustments 
then can be made in a revist^d .s(gment of the course while normal output js maintauKHJ. 
Th(jre are substantial advanUges to a mod(»l in which no segment in the conventional 
course is phased out until the correspending \segm(Mit m the revi.s(Hl c .urse. is o aerating 
satisfactorily. 

Troubleshooting one s<»gm(»nt at*, a time i| g(»nerally more (Efficient than 
troubleshooting th(^ whole system at once, and .what is learned usually will pV^vide mc^re 
realistic guideluK^s for setting up additmnal s<-gnients. TMe t(Midency toward skepticism 
regarding the feasibility of training innovations can he alh^iated by showing that the new- 
model works in a succession ofse^'ments of the c()urs(\ * 

Amenability of the model to improvement^ Since a n(»wly installed training 
syst(^m will almost always recjuire modifications, a model thht could avoid 'locking in" 
Its initial proceduns would have a great advantag(^ over one that could not 

d. Train(^e output . When a new model is phascxl mth an ongoing course, there 
is often a t(^mp()rary rcnluction in output quantity and/or quality. The model to be 
devised should not require and/or p(»rmit such a reduction 
\ 



c. Accommoclation of cxtra-instriutii. njl (iiitics Man\ hnusrk.-f|)i-ii: ,,i 
training .ont.-rs an- performed by traiiK-os I'hex' avsicjnnV.-;)t. have n.;t alw.i\. he. n u. n 
<oorciinated with rrainiiiK. and the quahty of trainmt; ha- -uffere.l a- a r.-i,ii ^^-u .. KF 
and other detaiN .•annot he avoidKi. the model had to a. , ,.mmo<late th,-.,. a<i,i,ii<,n,.l 
duties without allowiim them to inUrfere with training; 

QUALITY, NUMBER, AND COST OF TRAINING OUTPUT 

B«eaus«- there is no afiretHj-upon way to compare th.- C|uaht\ with \hr q.ijntit\ ,.f 
training output, it is a matter of opinion as to how much of om- should be nfu .-d i(, 
produce an increment in the other The pnm<- goal was to improve .juaiiiv vvithoui a 
signiiuant increase in a.ademic attrition. preferahK . academi. attr'tion Muild 1... held 
constant or reduce<l 

.\ se.-ona que.stion of tradeoff i^ tha( hetwe<-n qualuv and iuimh.r'ot trammc 
output and co.st A .sy.stem that mifiht prov.- more eftective m temi, of the trai.-une 
produc; might also he mon- <-o.stl\ than a less eff.-ctne syst.-m. \\h<-n .|ua:.tv and co.t 
cannot be renden^l commen.surate in any compelling wa\ . it is a matt.-r i.f opini-.n 
whether any given improwmoni is worth the addc<l exp,-ns.- It would 1... prefrrahl- if th.- 
improvement.s could be brought aboi t without a .Mgnificant in, ivas. m . ...i Furthermore 
if these could b(- achii-ved while costs are held . ..nstant or r.'du((.l. main of th<- vagaries 
of c()s£-efff-ctiveness evJ^iiation could b(- avoided almost .-ntirely. 



SELECTION OF A REPRESENTATIVE CST COURSE 

Since th.- pun)o.se of Work Vn:t .\PSTK..\T v. ,s to d.-v.-lop a mod,-l . aF.ahle of wide 
apphcation and not r«*;trict.-d to th.- course- in which the model was first t.-sted the 
courbf .s<-lfct«l for the pilot- .study had to me<-t two cnt(-ria.,It had to (a) utih/e a wid.- 
variety of .skills, both motor and cognitive, m the curriculum, and (h) have :l wkfe 
spectrum of mea.surwl aptitude" among the stud<-nts. To satisfy thes.- criteria. th<- n^earch 
staff selected the Field Wireman course (FWC) at Fort Ord. 

• Th.- curriculum^ content of th.- cour.s*'. as repr.-s.-ntod in the .Army Subj.-ct Sch.-dul.- 
was reasonably divers.-, anil involved a full variety of skills and (asks, including cognitiv.- 
manual. and gro.ss-motor elements and. in the ca.s<- of pol,- climbing, a f.-ar-inducmg t^isk. 

The proportion of trainees entering the FWC in the lower part of th.' spectrum of 
measured aptitude (Mental Category iVl is substantial- 24'. in FY 67-68 ' *?8^; in FY 71 
and 409r m FY 72. . - < i . 



ANALYSIS OF CURRICULUM 

Altliough th.- Work Unit was not conc.-rned directly with curriculum cont/-nt it 
.seem.'d feasonabl.. to b.-gin with the La.sks actually p.-rformed on the joh in the fiekl 
Berau.sp a full systems analy.sis of tli.- Fi.-ld Wireman MOS was b.-yond th.- scop,- of the 
pro.ie.-t. the .APSTR.XT staff acc.-p( d ' th.- c.-ur.so .-..nt.-nt, with "Uie exc.-ption of the 
training block on cryptography whi. h was s« h.-dul.xl for official elimination from the 
course 
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Tht^ slafT n-qiK»st<*d and rernvt^ti tht- a>si>uinvo of FUC cadn* in pn-pann^i 

behaviorally stated objectives for every task m the lourse The uhjedive^ vv^n* thru 
ordered into a deseending hieVar(hy' job-^uty position -job duties T>nabiing skiils Trairv 
mg materials v\ere to be onent^-d to the enabhng skills The remainder of the hieranhs 
v%as to be as>>()eiated v\ith the development uf an operational system that wculd hnnu 
together the individual >k'ilis m a functional simulated job ((inte\t 

DEVELOPMENT AND TESTING OF ALTERNATIVE MEDIA 

L'pon completion of the curriculum aniilvM^. M'veral of alternative media 

(programmed manuals, tape-slide [)resenUti()ns, workbooks, games, simulato.-s. c*-- ) were 
developed In addition, a stones of studies was cortdueted at the HumRRO laboratory in 
order to determine the relative merits of the various mtnJia m terms of time rcMpnrement^^. 
proficiency levels attained, and ret<*ntion. and to guide the process of revision 

Trainees reprf>senting the fuli span of aptitude were selected from amtm^^ graditat*-- 
of Basic Training. One general finding was critical in reshaping strategy: men of k)wer 
measured aptitude were often unable to learn well from seirinsttuctional m*Hiia. t»ven 
when thes<» media require^ no reading or writing When peer instruction was teste<i, th*» 
results were quit4* different. Three results were particularly striking 

(ir Men of att aptitudes were capable of mastering the task. 
(2) There was no degradation of proficient y from generation to gcner.uion. 
|3> Th<*re wns a*de<idtxi decrease' in time-tomastery from geiicra-..in to 
generation 

Although successive generations of [)eers look U>ss time to teach their stu(Je..ts. their 
students performed the ta^k^ as well as did the students who had been t^n.^ht by 
experiena^ cadre or earher generations of peer instructt^rs. This was probably due to ihv 
improved signal-to-noise ratio in instruction resulting from a natural <Tnsion of extraneous 
information in transmission These findings with respect to peer Instruc tion werf ntual 
in determining the ultimate direction of the proje<t, but the full potential f thi^ 
effective, efficient, and inexpensive mtnlium was not fully grasped until the Phas*» 1 
experimental run » 



PHASE I EXPERIMENTAL RUN 

Since the Phase I experimental run was purely developmentiil in function, uuls a 
brief summary of its purposes, proti^iures, and findii>gs wiU be presenlKl 

The strategy at the time was to asst-mhie the alternative mt-tba in a skill rvr.u-T and 
to provide a functional context for individuai* skills in an integrated operational s,st*»m. 
eventually these two segments of the model were to ofXTate c<;n( urr»*ntl\ I he < ut,. u 
lum was to be dividtnJ into a number of independent modules 

The students would have random access to these modules Their prc/gress routjh 
any module would begin with observing the tasks of that moduie perform.<i m *he 
jjfferational system; they then would move into the skill center to acquire the t;i>k 
relevant skills and report hack to the operational system to ^'f)erform the job" 
student would repeat this procedure with additional mmlules until he had u)mplet<'d the 
full curriculum. The, operational system was to provide an initial and tennmal fu. vtional 

^The ralionalo of the Phase I i»x pcrim<'nlai run is di&rujiM-fr m tjr^ator (\vUi\ in Fum hunai f i>n(i\t 
Tramtng tn an Operattonai System, by Kenneth Weingarlen. Jacklyn Hungpr^nd. Mark Brpnnji}. Bn nt 
Allrcd, and Martin Pollyea. HumRRO Professional Papier ?^70. March 1970 
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■ •ontfM (or thf sklll^ to be leam«i. the output of the skill c.-ntrr xa- to providt- th- 
manpower for running the operatior.al system. 

In order, to direct traffic in .iiu, compluaUtl mixiei. a lontrol .enter was to he 
cstabl.shtxi. The full inU-gration.of •, ,ese three segments of the model skill rent.-r ()|„>ra 
tiona! system, and emitrol tenter to be approachtnl thnmsh gradual approumation. in 
three phases Phase 1. the first ar-proximation, was conceived as a developmental effort 

The mn wa.s divided into two ^'quentia! subpha.M-s. Phase was i test of the 
instructional cont^-nts of the skill ,. u>r Whe- this was . omplet.-d, PhaM- LB a prehmi. 
nary tryout of the operational svsf: - was att- mptKl. There was no formah/«l control 
ipnu>r during the run. indeinl. one f the primary pun.os.-s of the run was to determine 
the rules and procecluTes to be inoqiorated m th.- control c.-nter in subsequent runs 

rhe run was conducted at Fott Ortl from 27 October through 1 I .\ovemb.-r 1%9 
I he 20 train.vs -ssigned to the experimental < ourse for training were part of th.- regular 
. input of the FWC Eleven Category IV trainee, and 14 Nou-IVs were in the sample 
Approximately one-half of the standard currii ub-m was presenl^-d during the run When it 
.■ndfxi, the exF>erim.ental traiiM.<>s wep- returned to the FWC for the remainder of their 
training. 

Phase I .V was .oncern^l mainly with the eff.n tivefi. ss of th.- pre\ uu.sK prepared 
instru. tional materials, 'h,- express* .i pr.-ferences of traine.-s at various aptiU.'le l.-v.-N 
among alternative m«lia. the tijnc t,uir.->d ... training in r.-a.h mast.-rN and g.-neral 
administrative organization. 

Phase I-B. the tryout of the operational system, was h.-gun in the third we.4 «f th.- 
run hach man was assigned to a duty position within the svst.-m and was required to 
perform, under the .su^.^rvision of <aHre. the fun. tions callwl for in tne position l,.- was 
o(cupying Becauv of a shortage of staff, lob-profi. ien. y te,sts were administered b. th.- 
trainees who had previously pass.Hi th.-m When all job-nrofu i.-ncv evaluations w.-re 
complefHl. the train.-es were reassign.-.? to n.-w difty positions wh.-re th.- same pro.-.-dur.- 
of performance and evaluation wa^ iollow..d Then- was arieast one suih rotation of 
duty position f..r each man. however, mc.ny of the train.-es rotat.-d through mon- than 
two dut\ positions 

Findings in the Phase I Experimental Run 

.-Vmung the finding^Tn th.- Phase 1 experim-nUl run.^two were p.irii. ularh impor 
tant in a r.-vision of strategy that I.hI. ultimately, to th.- dellnpnient of a .pKihty -.ssur.-.l 
pe.-r..nstrti<tional niod.-l Both of thev- findings n,-re den\,\jrom . -.mm.-nts bv traiP.-.-s 
during the cours.- uf th.- run and m after-aclion ir.teoiews / 

(1) Kv.-n though there wa.s ronsid.-rabl.- .huue among meiJia for various .kilK 
trainees invariably pr.-f.-rred using the ... tual .-quifnn.-nt to m.,< kups. print.^1 mat.-rial or 
more ••sophisticat.-^l" media This pref.-r.-n. ■ was by no m.-ans-r.-siri. te.l (as might have 
b<,».>n exp.Ht«-<ll to m.-n of lovv.-r measu-.-d aptitud.- 

(2) Peer instruttion was offer.-d a:, a formal m.-dium oniv w. „ f.-w., as.-s howevr' . 
great number of train.-.'s reported th. .ontaneo... us.- „f pe.-r instru.iH>n in ...njun.tion 
with and^s a sul?st.tut4> for the oth.-r itistru. tional pa- kag.-s 1 h.-v str.-ss..<l the a.lvaiitages 
of poer instniclion to themselves a, ,eani.-r, (m acquirini! sk.Hsi an.l as t.-ach-rs im 
sf.iidifymg and X'en.-rating gr.-at.-r . o,.fid.-.-.- ,n alr.-a<l\ a( .,uired skilK, l„ a.lduion 
s.-veral students comment.-d on th- s.-, .... of s.dularitv g.-nerat„l bs an inv,-sU„,.nt -n o,,.- 
anotht-r's learning 

Student Comments 
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The following is a s.implmg ,.f is - al r-ni,-Ks hv irain.-es ...mparing th.-ir .-xiH-ri 
en.-.-s in the HuinRKO experim.-ntal nir- wit,, thos.- m tht- n-gular Fi.-ld U ir. 



coursi- 



man 



'in map. th'-\ (FW(') wen- ttMchiny js stuff ih<\i \vv weren't ♦•\«*n yomi; to 
uv' there \sa.s .in instrucior'Mp (h,.r,.. and h-\ rtMdin^ out (.f a hook anci we could 
do the N.ime thjnu. bee.iUM- hdli of us were faHin« a>leep in the .lass 

"! think the buddy system is better, because «>ver there (FWC*) you can't talk 
t«» whoexer \ou re settinu b> to hHp him out Vou have to raise >our hand ami asi- 
the instructor, luul then the instrurt«>r ju^t il don't hsten t^y' first time hi' 

d»wsn't sa> It auarf] he doesn i repeat it " 

"They (FWC^ jUst teach you wh.it the\ want \ou U* know out ol a 
book hk« t(»day we were having c las.se s on the TA W 'J (telephone) and the TA 1 
(telephone) and they were viyin^. *V\eJI. this has a ' transmitter, receiver and 
,^i«naller; ail ri^Jit, anybcniy didn't understand that'* L<'t*s on to the neM ph(»ne 
Well. ! mean. wow. that doesn't show you how to operate <>r ni>thing I. mean, lh«'\ 
«et the equipment, they aren't «omu to know what to dn with it " 

"Hert- niumRRO) yr>u ^»et more time to Work, with t^e equipment - yim u^i 
more time to think of what \ou>e dom^. and. sou know, it realh he»ps ' 

l thnik whit e\eryb(Kly |n Iryinu to viy is fhat here ;jt HumRRO. \ou b^d 
st.mefhin^ to do all the tlm^. \ nu Know, like it w<>^un the-joh traminu you know 
^ou could ^let something, urab it. do it. take your lest, you had it maxed. then >(ui 
Wehl out to thi' field And -over there (KVV(^) thev just lecture lecture le(Vure " 

' More (H umRRO) nobody would want to fall jjsleep- there was ,ilwavs s«>me 
thinij else he would want to d*), hke, y„u kn<.w.'he would finish this, he'd w,mt tu 
Uo on. do somethmu else (»n his owrT here at HumRRO you ^*el interesletl m ime 
thmt: md then you uet mterested in another, and you jUst kc-ep ^cjinu on you want 
to learn more and more becaus** \ou jjet more tii^i to work with iKiuipment and 
ther. 's ncibody around, you know. sa\nm. 'Well, yoj^e not supposed to be doing 
that now 

(Re Peer Kvaluation and S<>lf-Admini>tered Achievement Tests) "You could 
cheat at anv time you wanted to. Ajt it wouldn't he any benefit to yoi;rM-lt " 

'*The trainee evaluation deal was really i^MH\, y(»u know, because you c«»uld 
go through and te^t them and \ou could understand yourself what \ou were testing 
and you could learn >t better your-elf when you were testing him it's lust a double 
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You're heing taught fm HumURO) on the concept of using your own 
mmd. instead of someor^e else usmg your mind I go over there (to the FWC). I 
feel hke a goddamn<^ computer *You stand over here, you stand this way. you 
can't learn this way. you can^t do that * Now. what kind of thing ss th4t'' I'm a 
human being I wt)uldn't even want my family to c(,me up here and see me be,ng 
trebled hke that. I'd be embarrassed to hell " - / 

1 he univprsiii preforcna; of trainees for "hands on'- expern^nce, the staff's increa.smg 
coturrn about the hi^ih to.sts of devVioping alternative media, the spontaneous emergence 
of peer inslrui tion, and the experience wuh peer instruction in the laboratory studies 
(ombintHj to detrmiine a new direction m strategy, the development of a quali.ty-assurtxl, 
peer-instructional mcxlel. The new model would dispense. wiih th(* skills (enter and f<i(ns 
on peer instruction in an operational job setting ' 

A thinl finding durmjf tlx^ Phasi* I experimental run that wa^ fundamental in shaping 
staff thinking was the diffu ulty experienced in managing the operational system. Since 
the new mcxlei was to emphasize h^arning in a job-like cont^^xt. the manageriaJ problems 
of controlling the flow of trauKK^s through the sy.stem had to be solv(^J before the Fhas(» 
II experifnental run. a try out of the new model, eould be initiat^^d. The change in 
strategy allowed the j)roject staff to divert its attention from the development and 
revision of alternative nit^ia training packages and to conc£*ntrate instejd on devising an 
operational system that < ould be managetl without the difficulties experienc (kI in Phase \. 
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A QUALITY ASSURED, PEER INSTRUCTIONAL MODEL 

■» 

For several nfonths following? the ttTmination of the Phase 1 exptTimenlal run. the 
project staff addressed the. task of designing a perfomiance-oriented pt'ermstruetional 
model. It at this stage that the network of constraints detailed in the previous 
sc^ction was clarified and brought to bear in the process of design. 

This section will provide an overview and discussion of the mam features of the 
model."* The best overall View of the model can he provided hy beginnuig at th(» stagr 
when the model is in full operation. (A more deUnled treatment of the model. inchKling 
the procedures for preparation, phasing in. and quality control, is pres^»nt(Hj in Appendix 
A, the Implementation Manual.) 



ORGANIZATION OF THE MODEL 

The model is organized on the basis of a series of instructional blocks or mcxlules. 
Each module consists of a coherent grouping of tasks forming subjobs in th( MOS. Taken 
together, the modules represent the various skills that are judged n»»( essary and sufficient 
for job competence. In the Field Wifeman course, there are three such modules' (a) Field 
Wire Techniques, (b) Switchboard Installation and Operation, and (c) Document Distribu- 
tion and Radio Monitoring/ Another course might require a different number of 
mrxlules. ' 
The following is the five-step traimng sequence m each moduh\ 
(DO Ob^rvation 
. (2) SA Skill Acquisition 
(3) JP Job Performance 
(4 J PI Peer Instruction 
(^l^ ^irVr Course Administration 

Observation 

The first phase in the sequence is obs<»rvation. Advanc(»d students perff)rm the joh^ 
duties in t^ach module, and new student^s, ont^ for each job [ierformer, observe them 
during this process. The job performers explain what they are doing and \Chy. (New 
students are assigned to job performers on a random basis, except in the case of students 
who can communicate well only m a foreign language. In such ci^ses, the modulo 
suflervisor will pair the student, whenever possible, with someone with whom he can 
communicate.) During this observation period, the newcomers gam familiarity' with the 
, duties they will soon be learning to perfomi. Th(^ length of time devoted to this phase 
allows the new students to observe, each task at least nna^ and often several times. In 

"^Thv drvrlopment fiT*(hi' model was K'radu**' In order U^^ avoid confusion, the di'scription that 
follows ri'prt'M'nts the end product of the developrrjontal process It should be noted, however, that manv 
of the features of the mpdel were refined during and after the Phase II and Phase III experimental runs 

"^During the Phase II expenr^fi nial run, the third module was Message Center The name and context 
of the module were changed lo Document Distribution and Radio Monitoring as a resull of a rec^iiKidera 
turn and revision of curriculum by the Southeastern Signal School and the Fort Ord Field Wireman Course 
in preparation for the Phase III run 
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most, cases the ponod w,!l be no longer than one full tra.nmg day. Th- relafon.hm 
bUween observers and job performers i. ,nfom,al and ronver national. ?>llo«,nfi u.r'a free 
How of comments, questions, and an.swers 

Skill Acquisition Phase 

.After famil.anzation w,th the job dutii-.s of the module, tho ob.s,.rv,-rs on u> 
. acquire the^skills and learn the t.sk.s necessary- to p.rfcSrm th. joh ihemsHves I heir 
instructors during this period, are the sliidents .whoM- job performanc,- th.>v have nr.. 
viously observed. The amount of time allocaU-d to this skill acquKsUion pcruxl ujl 
with the number and difficulty of the sH.ils to bc- niasterai When both the stud.-nt and 
his peer instructor are convinced that he has masU-red the skills neces.saiv to perform a 
given task they report" k, a. cadre supervsor wlio administers a ma.sterV test" ,o the- 
, student with the peer mstructor obs.^rvmg .The t.sts an- reforn-d to .ts mast,.rv tests 
because the. supen.isor scores t^. student on hi.s ability to perform the assignixi task 
w thout error, if he makes any error, even one that might be regard..! a.s relat.veh m,„„r 
nt< tails the test. 

If the student passes the mastery- test, h.- th.^n proce.Hi. «,th the nevt task in th- 
module and repeats the procedure of skill acqui.sifon and masterv tesling until he l.as 
pas«^ all the mastery tests in the module If a studc-nt fails ans mastery t.-st both he 
and his peer mstnic-tor are told where he has failed, and the student must review and 
prac ice until he and his in.structor fc^el he is ready to l,e tested again If the student f.uK 
the test repeatedly, he is dropped from the course-. luH-au.se repeated failure means lh,.t 
he IS not competent in that part of the MOS. would not be able to ,..rfom, that aspect 
of h.s job properly, and would not be a competent peer in.structor The . ut„ff for 
academic drops in the FWT is falling the ^ame test three times " 

Job-Performance Phase 

After he has pa^.sed all the mast.-rv' test. „ a nvuiule. a stud.-nt -.an b. m „«h,ie(i f-r 
his job-perfonnance period An incoming student nou observes hmi as he perf-rm. the 
j«,b. Job performers confront a situation as .similar to f,e|d conditions as poss.hl,. ■\\u■^ 
should have no acce.s.s to materials or training aid.s t^.,t woukl not be available „„ the ,,.b 

Peer Instructor Phase 

At the c-onciusiot, of the job-perfor-T^.., perio'd. j..b performer, be, onie p • 

ins nictors. and tne men who h.^ve ob.serv«J ih.-m .-nter their skill a.quiMt.on pha.. Peer 
instructors are providiKl with simple guidelines: enumerating the major job elenu-m. il a- 
hey are to teach their students, and check!,... (c-;.,..s „f ma^ierv tests, f.,r . f;„.., 
breakdown of job .Uements These- guKielinc^s" and checklists serve the funr-tion of ,,u-m..rs 
aids .so that peer in.struetors will not inadvertently omii es.sential elemcu. in Uu-lr 
ms rue ion. I should be noted that becau.se of th. different length <.f m-.l-le.. peer 
instructors will of nc^cessity be painni with different student^ m ea, h module 



^S<,m,,lf• maM.Tv t.-sl.s ar. m.-ludrd ,n th.- ImpUm. n!.,,,,.,, .\l..,.u.,l, \,,;„.nci,x A 
%Vn al.rrnat.v,. .ppro:vh t.. the „r.,.,|,.m „t f..,lu,.. ,n . peer ,n^lru. t,.,„..l svs,'. n wh. r. 0 
.ons ra.nt .s „o, cr.l.al .s dos..r,.H.d .„ stud> by Jacklyn K Hun«erland .h. ut,h...,UM. ,., 
..ssured. p.-.T.ns,ruflK,nal system »1 Ihe pnmary .nd H..,n..nt3n grnd- U^.U ,n p,.hl„- 
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Administrative Assistance Phase 

Wht-n tlip peer instrurtors' stud.-nts haw nass^ni -xV ih,. n,-, t ^ , , 
administrative asM.tants in thi. fifth x^^L uf tJu 

varu-ty of function. Th.-v ,.av ^^l^l^J^TT'T'^'"''' 
admmistrativ. a^^ant. on,>„.,t.. .aHs for joh perf >m, . i^.^ 1 . x mipl.. . 

^-^vc-. how..r. on. d.,. in ...Lzcz:7::z riru::;:;;: 

When thf stucA-nt lumpiotes adiymKfritiv,- ■. V 
skiU arqolMU,.,,. j„h |„.,r„rm,„Kr. ,„,., ,,,,irm l,o„ , , ' ' ' ' 

- ™.« h.'. „,„ 

THE APSTRAT MODELUNSfRUCTIONAL POLICY AND CONSTR/yNTS 
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.'nga«.^ unmanly ,n t.ncknm a Huin,., „ .,1 no, h.. p. „ . ' . 
P'Tfornian... t.st.nK wa. to fn. ..in- from U.-ir ,;^;u^^ ^"^^ 

M'stn.t,.d, ruh„« out .Hi,m..nt.t,o„ .,f . un..ntH . i ,, ^ ^^-'^f^'^ --rH, 

Ihv n»'v\ mslru.tional in.-vJium h'.Ki tu U- >h ,„„i f. ..„ ,t . i 
Pnnupl,. „f p..rfomia„u. ..n.-nuiion ...upi.-d udh h ' " ' ' 

and Hu.at,..„al hardware and M.f « ar. m Ji h: " " 

nH-„t.d nin poinUni the wa^ to th.s ■ o„, ius...- ..„d .av,- -L/ X > ' T\ 

a nu.V! ha.s.d on p.vc instru. tion «..u!d vv.rk f -h J .n 'r ^'z'^' * -^^'^• v" "-'-^ 

system .ould he v.ork,-tl ..u, -a^.-ii-en,,! r..ju = r..r.-. ..f ..- h . 

The df-rision (o utiii/e i)eer insif.j. ti,.,, n,! .*! .,1,1, • . - 
f>rofi.-,emv levels tram... werV aeh.ev ■ iCilft^T 
that would Mihstantiallv rai.. traincn- /u e v ' / '"^^ " '' ■"■'■f' ' 

«ashope.J the level of inasterv- At tk V.f7h "^^^^^ 

„i.M that .oidd-.,uire , ^ 

in the .our^. A peer.ins(furt...h.d model uf fh.- ivne d, ,i u , , . " ' 

:!,'.;;; rri ^ - '"';i':r,,:: ;';:,;:'-r ' 
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i^' \' r.uM >i ' r '"a*,** j;, M'* u t it \. ^ f u'.*"* j V'TS hik'^' '«f 

i i r» t'^iwhi* iiv\* -li I ii« 'if ftiiur*'^ \\hi-«- 

sr' '*f;f\ ' r^ii if'j H'f- - 'h* ."h! \*, r - "ir^i w 'h.t- s wtv f^slt"*! 

f''r tj''^ 'A J- 'h ' pffm* *'niVj?i- 5* >; !» ^'^^ :s i': l*ha^- IH r\pt runt-n! ns« 

Ih' ^ ?ii {."d h^r rsa i^ ni* U > » h ^l^irr.lU^^^ : 'h*' \I'S1K\I n <Hh i : • i 

^ j'^Jf ' ' 5 j'l ^ r »'5-'r;: T:a' % '1 fi'Lisa',. "^ 4 ihi^ tl» niaiiti '.\ iij <h'i:r.;fi»' 

i *Ofii; ; ?ia'U>?f ' t v. li. I'^j- miliar \ w huf ahsl'? \ ' i ;><'♦ r ifl^r'j' »'ui'j a^'mm 'a'l- 

Mi. par' of apv -,*u«lrr.t tfasi*-.? ■ J'^Ih^,^' ;?^?riV h 'U.i! > f'^^**a'\ Mia. > 

5- - '.^ fs,'< f % is ^ift"* t: *ih h' i'\ ii*f ii> ^ 'I ht- s** » -I -'r .* * »i - Jiia-.**T\ }m- i**^*: ^.^'^ r n ''»r < 
;^«'* ^ ^^r..' '-f > v.. i U^t\ f-al^j- 1 A*iUii{";:a! u ;a^''\ » " * r i r 'M'O - 'it ^ ^^i^^-i 

J ' : *t r,^ :»E *i ^ I, r ' ! • i • • a ; r p • 

> . M 

' • ^ --^iiv ^ ' J'!, ' a*t» i ' . : a^ *i.^'?^a; r-»N " i -iM Ml 

^ *a* I* aj > 1 ['fla*^ 'h* h - . * . -a 

i '5* r^* ' ' 'V'^xi S'f^'a_i*!^t rH,- tiN^ ah ''^Frt'intU rii'i r i ^ ' ti 
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Th.> ri-ason for ati(.pt>nf. this b;uk«ard phaMnL'-m nror.s. ,s thu „ , r . , 
nuKJulf at a lim.- is thir .t ,IImu ■ achantaSf of impl,.ni,.ntinii on.- 

m^tnutor would (lunnk- ih». s.i,.H..,.f l m uisinuis iht- saui^.nt, a fM'.-i 

'h- J..I,. If ,1,,. uuci,.,„ ,,,„„.„ „„,„„„ ,L , -~\ 

™.; :;;:x::;;r;:':r::;;„r; ' ■ -™ 

ass,gn.<l .,H,rs.- adn^inMrat.,. duU... ' ' ' ^'n. r . , a.. I... 

7';;-; '"^vr'ir-rr;: s 

\ ..t.^f,..^ th.. Mv,pl..n,..„ta,K,.- ...n.sr....,t. that u.-r. .m,,....) ^iJ 
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DISCUSSION 

Su. , ..>sful .•p,T..t„.r: of !f.r jH'v. n,ai.'<d.,,^s r...t r.'nwir- r.-tr,- ■ f ' 

»n ! . .tf. Ui«- .biff ,har..l..ns!R. d.yisar.d^Hl of thr ..„ir.. \i,„„.„... . 
rruMh-i ao... av v^uh tun>s, . adr.- uho ar- t.. b,- -..uiv . . / ' 

r;^:;;;:^:;;:;r.;^;:;:r-;':;-;-i;:- 

Fur ,v.r..a, r .s.i 'u, m^ijim a! tin,.- jv r.-^juir.ft lor -.his 

f'v many of - adr.-. wa> ..xpr...s.,i „, th. dM,..|:. f ' , • ' " '.^^ - ' ■ 

-•'-'<h'roduo. vvHltra,n,.!,rad.a...: -^ >t'- n -t u ...... 

I'aradovuaiiv u app.ar. tbat -Ju^,- .„^,, v.- , ...r- > p....-,, ........ . 

ma.!. f\ ^Mth ,-Umn- r.»;,.r ^Vs .h.. • ad.-„r.,-;. r r.t; f:. 

. u>. ....a„ b. n...:...':..::/;::::;-;; ; • 

.han,.. uu. staff o... ,,,, j\ [ .:.y:r,^-:;, 



T\w process of phasing in tlu^ new model is a fa*a(iaal on**. Tlie conventional course 
ne(M:i not he shut down dunn^', the changeover 'I he model w pKa-it^ci m on a ni(Kiul*>-bi - 
module basis, and ea< h inodi.le is e\pandi*d gra(iutill\. If difficuJties arise at any point 
ciurmg the pruning of a mtxiule. the e\[)an>>H>n can be balffd until the difficulties are 
resolved. The imf)lementation process, thus, rides on Us own surci>ss 

BecauM* the model does .lot us*» **durational software, new training n^cjuirenienlv c;in 
t)e mtrcKhiced into the coarse williout tlie delay entailed in a lengthy re\isi(^n of 
mattTials. For e\ani[ile, m tne (*ast» of t^cfuipmenl clianges m the \!OS. a reMsion of 
training rec^uirement.s can be mtroduciKi as soon as tbr obsolete equipment can be 
replace<l by the new equipnieiit, and the cadre m the relevant module are train(*d in lU 
use The cadre will substitute for peer instructors m that instructional M'gment In most 
instances, th** changiKl requirements will be small ui s( ope. and this repriming proce^^s will 
be. of correspondingly short duration 

In order to make tieor how the nuKlel accommodates the requirement that trainees 
perform KI* and other deUu Is. a cIosct look at the w'a\ trainees flow through tlie system 
IS netnltxi Figure 1 describes the student flow m .i liypotbetu al courst^ in which each 
trainee is required to ptTform four days of detail ' In this course, there are onl\ two 
minimunvday mtxiuies lie . modules requiring <-nly one day for each step m the five-step 
training s<*quencei 



Hypothetical Two-Module System 
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Module 2 

Joh P« rfnrrnanct-' Pt Peer Instructton 



Figure 1 

1raint*<^s art assigmnl to Army courses m weekly (lasses In the .\PSTR.AT system. 
♦ 'Very i lass js dividinj mt»> five a])proximately i»<^ual-si/(Hi groups, one group entering the 
first nuKhile tin the first (iay. aiVi an additional group entering on each succeeding day. 
in the sm^piduni bypolhetual Iwo-niodule system present<:H:l in Figure 1, Group 5, which 
«»nttTv the fifsi in(KJule on Friday after having spent the first fouf days of the week on 
deiau-, wouki finish the second module on* Thursday of the third week and would 
graduair Frida\ Those m (Jroup 1 would finislXthe sei'ond module on Friday of the 
stv ond w*H^k tbt\v would spend the ne\t ff)ur day.^on details and would graduate Friday 



Phi' vf,>fj»r« n^iv, JP Oh ptoUi Wjrrm.iri rourse is prcsonierl in the Implementation Manual. 



TiTZT^^'"'"^ ^""^ "^^"^ ^°"P^ have the.r four deta.l days 

spht nto two segmente-preceding the f.rst module and following the lasf they too 
would graduate w;<n their clnssmates. ' 

graduLk "Ift^l'^'^^'u"^ '■'P''"^'"^^ '^^ f*"^' f"^'"' ^h>s form developed 

gradually. In the Phase 11 experimental run, which will be described in the next sect on 

the training .oquence-O-SA-JP-Pl-SA-was tested. Many additional features inching the' 
^rrPh^^rrrPht nr."' - -^-^ weredevelop^l'i^J^^^^^^^^^^^^ 
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THE PHASE II EXPERIMENTAL RUN 



Thv peer-instructional model was trunJ out first in the Phase II expenmental rur^ 
This section will describe brn»fly the procixJures emf)loy(KJ and the information ohlaine 
during the run. 

The first order of business in laying the groundwork for the Phase 11 exjjerniiental 
run was the preparation of realistiy jol)-performance scenariij.s. instructor's guides <pro* 
cedural step checksheetsl. and mastery tests. (Mastery tests and j^rocedural ^lep diet k- 
sheets have essentially the same content I When tht^se three task^ had been complettni. 
arrangements /Were made to obteHy subjects from the regular input of the Field Wireman 
Course. 

The Phase II experimental run /started on 9 March 11)70^ and was temHnat*^! on H 
June 1970. Sixty -four trainees recentKl all of iheir wireman training in the APS'f RA'l 
model, an additional 96 trainees received only part of their training in the nuxlei I h*- 
modules of instruction, in their order of introduction, wen- Swit( hl>oaril In^iallatHMi .ind 
Operation, Field Wire Techniques, and Mes^age Center 

in the manner prescniuKl, the Swiichhoard , module \\a^ pbaM-ti m an a bwKi\ 
basi^. The process was u)mf)leted without complication, and there v.a>. < on^ijuentlN . no 
need to rejxMt or further refine any of the subsec tions of the m(»(luie 

Complications did arise in phasing in the seciHul moduh*, Fic|(] Wire 'I et hnuu.'*^- 
(P'WT) By the thuxl skill acquisition day, two prohhMii^ bee aftie t vulent Thv map 
reading portion of the curruultim tould not. .il that time. b<* vsork<»d into a 
performance context in a n*alistic fashion, and ihr ^e^ ond skill ar(|uiNii'<»n (Kn 
ma» ' revision Men who had progrc*;seii into the FWT- nKuiule wt^re ret un ex i t* 
regular courv for the remainder of their training 'f he map n'admg ^ (>mponertt wa- i 
into a separate motlule (followiiig Switt hboard ), and the M'concl ^k\\\ aiquMiion 
revised. This v\a.s done prior to the start of the next training day 

'!'he exW^ience in revising the FWT iSiodule i f»nfirmtHi tth» >taifV bi-h^-^ 
mtKiel wa^ aiTy(*nabK- to improvement without <rea!ing diffi* tilt atirnini-tratnc 
The ability to cWay further t'xpan^ion (»f the inotlej untu all tfn- net e^vir% < 
nad b(>en made aiiXvMMl the proji>< t staff t<» « on« enJrate vif^ni whir* !t 
ntpiirKi 

The third m!>dul*\ Me*>N.it:e Cei.ter. wav phavdwu, Wi[ht>ut jn» id*-ht 
After lb four mail groups had t twnpletiHi ail of ?h»Mr wuen«..M ?r.i 
XPS'I'HAT model, the expenmt^fitul run v\a^ terniifiatid Unpul t*) tlir fr-l 
^ { ea>4^(i v<irne lim»^ bi-fore. and the n]odule% wrte ftha^-iMl out '.[it **r'b'r h 
had \u^'n phasi^^^i m i ^ 

An athiimi^tr.iu*.'- tia\ . dunnt; v^iiiih the tfvnne<»x#'^\< jf^ r, ? ^r/HMi to ♦h, 
ma'.i « tuirM* for tt^^tjug wa^ s*}u'dnleil at the end of h n^odu^f^ I ,ie\ wi r* j:>ven 'h*- 
. (nni-fjt loHtd < oufM' t«•■^l^ appropnat*^ fo th*- nVKhiles tbes had tonif^let^^j Wherj fa-l.iF* - 
did tH ( ur on the%' te-.tv. the\ were m«»st ofu ?t »n Ihr pafM-r anci pt^ri^ il \t'^\^ rather Ih e. 
the p^ rformante tests (>ftc!> the APSTHM' tr^;n»ee^ did si- wtU u 
Hial tiie\ wefi^ passt^i. e\en if th»'V Aid no? reat h 'h*- pas-amf le\*-l ■ 
•est- ( (^i.MMjuejiiK , after fieluj: retun^*'^) from th»' e\( i'r^?ii*'r.! d fi 
vvff*' hi'ld over th» ir formal tun*- in th*- <t>urse 
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proparat.(,n.f(,r full-s< alo testing of tho mo<l..! ,„ th,- Fi.-ki W ,n-man . ..ur... I his u n,. 
ultimate c.ojertivo ui u... proj.vt. Followmt- .,r.. th.. n-suits ,.f thr run th..! ir • r. l. x,',,-,! t,. 

this ()l)J(H tlV(». 

dt he R\( , men at al) .putude le-.el.s were . a,,ahl.. .,f l.,,r„„... and t-a.hin. the .-,x,i,H.,! 
kilK at a pniieternHn.^1 level „f n aslery AFSTUX'I siudents .|,d eunsui..rai.K h..;„r 
the performanre tcM . ,n the ,„„venti,.nal . our.e than did , .Hue„t,on,di\ ,ra,M,.i 
gmurs " P^^"- ^lrikm« anu.n^ i\a,-^nn IV students ,n th,- tu'., 

(2) The peer in.stru.^tors- ^ukIcs had t.. he prun..l to bar., essentials \,ld,nt; 
mfo,mat.on tc, these .juides had rKhu ..i the hkelhicxi that poor, r r.-ade,. uoul.i 

viit*!!! ill (ill 

(.-Jl No Vi-ial stratetry for painn« instrurtors u,ih stnderUs u.,s rf^pnied o„ur,>- 

trainees were assignixi randomly to joh-performer, , r -nstru, tors ' " 

(1) The ni(«lt.| sidisfied the personm-l ronstram! I he . .Mueniional FUC has , r,-, . 
of one ea^heman to nine tra,n.,.s, the APSTHAT lliaM- II exper»n<-ntal run had a rafV, „| 
one eac reman to l;j train.-<.s Sometime, this ratu. uas ^r.-ater. ,l..pend„,, upon .adr- 
eave M h..iules Om.- ,n die FWT module, tuo reuular .adre were superv.,s,„. A' trau..-. - 
p.r day m two different l.,.at,o„s ,ahon. one" mde ..part L u,th d.ffus, deployment I 

f ^'^''"'•"^'■■atue^lay trainees as ,..„ts rehev.nl. ,o some extent, Uiv superMsors 

situation hut one ..fireman was eumpell.Hi to r..,nain with the 21 tiau s vM... uer- 

iearnmK the pol... liml)mf< teehnique Thb lei! the other . adreman wuh 2S trainees .uid.-,. 
his supervLsio,, Although .hes.- ratio, were no. opti„,.ii ihe fun. t.onin, of th. .Vsi.-^-. 
Ihey did not ereate insurmoiinUihlc- (hffu uiiies, 

(5t As noted previously. ,t w.i.s p„^s,l,|.. to rex.s.. mmiule.. m mid..o„rs,. u iihoui e 
interruption of input flow. This uuuld no, have he.-n poss.b-e n th- . o„v..ntH,„,.l .oursi'. 
had not heeii nmnint; coneiuTently 



((>.>\ fmal. and vital, picn of Uiformal-on ..„„, uut of th., run the ahs..|ut.. n,...\ 
for ni-uUr and njiorous .p.ah'y .ontro] In the fir-i 'module to h.- phav.l -n Sw'.t.}. 
«Mrd, peer instru. tor> «..re given th,- respons,hilitv of ..dmm.stenn^ masterv ' te,-, v 



heir own students as a way of .ompen^Umn f-r personnel .horta^.-s^ Th.- result 
Jeurada.ion of quafity <as measur-d In the . onven„o„.,I .curse tes,„, r^-sumahh . aus.,! 
by the peer norms that proscribe flunking a budd% a, well .k hv the fa, t ih,.; pe.-r 
mstru.tors uere ..vaiu-atinu th.-ir ..un pro.lu. ts This situation was' , ..rre. ...I wh.- .f-.. 

tes in|; f„„, uun u.,_s returiMKl ,h,. . adre This exp...n..rHe shov^,.^ that prof n V^t^ 

and all, other .onfr.d measures ^^.^s.' /,e , on<in< t..<l bv sup..., ,.,.r.al person..-' 



■ '"^ ■* ■ ■• ' -i" ^^"-"..0 C.uts. .... .h.,r „.,rn,„l .ir..|, ,,„„..,|.,r.s 

''^'^ — ' n.o,.., .„„ ,„:, 



THE PHASE III EXPERIMENTAL RUN 



Ihf Pfiasr II t'xprrinitMiUi V'Jn ^^as di'vcHipmciital in fuiKtinn. iis mam purp<;s*> 
i') n fint- thf instruclional model in preparatKMi for a fiu! m ale lest 'I hi^ trsi wa.s to 
involve the lonversion of an on^om^ course mlo tht* NfriKlun* of the new mtxiel. with 
the major respt)nsihihl\ for the conversion piaied withm ntirmal \rmy i hanneis Me . v\ 
the.hand^ of the iinirs*' admrnistrators and :heir f)roponent Mhooil The APS THAT staff 
was if) a^^sure that th(» hasu concepts of the model were iKjhi'nnl to, pn»vide teehnual 
asMstanie when rKjuin-d. and analyze data, but they were to have nt) direct man;^»emeni 
funrtu)n< The Phase II! experimentjjl nin was intend<-<i to te>t nut only the. m(Ki«'l\ 
mstrutlu)nal effn-af wanrl mlernai niaiKi^t^afjthty . hut ai-o its 'real workr-* fcaMhilit\ 

RELIEF FROM REQUIRED ADHERENCE TO 
THE ARMY SUBJECT SCHEDULE 

The Army Suhj^Tt Sef)»KJul*' that 1,'overned instru( tiona! protedures m thi» training t>f 
Field Wmniien was orit^iUed t'* the lei turedemonstration paraciij^m of the t (ir^t^ntional 
tourse, and therefore was uh tmipatihie wjih the new model At < ofchniily. at the termina 
tion of th«^ Phar^' 11 e\permient^l ruri. n^ief fmni lh»^ Mil)]ect s^ heduli- wa- rt'<iiic>(Kl .md 
the HKjuest %va> i:rant4 d ^ 



STIPULATION OF CONSTRAINTS 

\ 

Afiprovji of the Pha>e 111 **\pcrmi»'ntjl tun was tontnmcnt upon ,tt:r»**'menf ansonu 
(^ONAHC. Fort Ord. and liumHRO < (>ntt»rnin^ a m I of f^rounrl ruh s ! hesc ^rtnmd rule- 
wen- an expliut stati'meiU of many of the ( onstraHit^ desi nhed m a prevumv mm tmn ft 
was ai;rei'd that no add!tH)nail personnel, efjinpineiu' faciiuie^, or fund^ wouiti hi- reqijir.ti 
iM^yond what was alread> alio* alini tcr the RV(\ Uic u%uUt m\nil of the course would 
m.untamf^l without interrupttrm and «it no tnin- Wi,ul(i th»' <jualit\ of oi^tpul d»-. 1 n 
bt'luw the extstiu^^ level 



INVOLVEMENT OF THE PROPONENT SCHOOL 



Suue no full ale trial of tht^ model * MsUd h<- ^ *indu< » d \vUh<-r Us* .jf^ Mof^ 
the propr>nef)t aj^ency arran^i'ments wvn- made wah if)« SoutheaN?< rf . > U'n; ^mmj 
tsKSSi ta h^ne their repre^-nUitn (k * onfer with FU'C a^d HumKRO piT^i»?;M*'! in JuK 
197(1 IheV- meetm^^s re^iulti'd in an aure«^mefjt !»n xUr fii\uiofi of fun< U^'i 
the following re^iMT* h and imfdeme!i!a!iofi piar) 

Item 

1 1 > Curru uluni rev ision 

(2) PreparatKU^ of masterx 
t(Ms 
Review of tests 
CoiK urrent e (^n tests 



ke<;p(>r)sjhiht; 
and S FSS 

FWC 

HumR HO 
SKSS 



Item 

(3) ('ollcction of baseline 
data 

{ \ ) Design of f>verai: 

coufse sehfKiu'** 
(5) Dfs'Kn f)f moduh's 



i^y) Preparation of peer-, 
instructors' and 
supervisors' guid(\s 

^7) mimpiementation of modrle 

(\)IIertion of data from 
modules 

<Hi i)ala analvMs 

V urrh ulum revHion 



Responsibility 



FWC (with HumRKO 
eonsuitation} 

FWC (wjth HumRRO 
consultation) 

FWC iwhh HumRRf) 
consultation I 

F\V(^ (With HumRRO 

corisultauon ) 
FWC 

liumRRO 



, Hehef from the Army Suh}ovi Schedule had already been 

obtainrri throuuh CONARC. and thn SFSS reprevnratives and the FUC field-c'.ntent 
expert, 'v^cr. free to pron-ed wah 5he reformxilation t)f the course objectives ta.k. 
earning ..l.m^nt^, and stT.ndards. :mi Ih. compo.itiun of individual modules lt\vas at 
this sta^.Yc>r cxam|>le, that the cnnU-ni of th. third module was revised and the name of 
the m.Klule changed from Me^^sage Center t<, Document Distribution and Radio Monitor- 
mg Ihi. projea was completed durmg th.' vve.-k in Juh when SESS-personnel were 
preM-nt 

- Ounng the July conference. ,t was dec uU.I that the 

SKSS vv<,u :l prepare the ^pproi,nate r^^stery UM guidehnes ' • On. we.k later this plan 
was t^.i^hK uie FWC would prepare ^le test guidehue. and forward them to HumRRf) 
tor n>vM.w and ccnrurrence as to l/,mi u.*- , tn a.sure that the test guiciHines were 
unambiguous! HumRRO then wcniki t.m^.ird the tests to the SFSS for <omurrence as to 
-intent fhis latter prcuKiure was f.^ilowed with all b-st guicb-hnes OnK mn-.^ revision. 

T' uuT 7 "^^^""^ ^iuHehne. had b..n reviewed .nd approvnl \n the 

HumRRO reseanh staff * m > 

'^'^ masi,.rv te.f. a!t...o.th*>r (fiv m the VWl module and four enh 
"be r,u.r two modulesi By iu:r.nnf^ni between th. FUC at Forr Ord and the SFSs 
^^i^^e^v t tasks measured b% th-v- 1 t.Ms wa. the operational d.fuu^nm ^4 

<^nup.i.r.. in the Field Wiremm >U )S !r, .,me .nstarees, the'FU( um.I tK- Fh^M- II 



d 



prototvpi's tor refennit e 

_ ^ of ba^hji^. Jaja^ tU U.u . u uuMuU' v^as piia 

/ -lutVnts ,wio had succ.vssfulh . aTw|..tt-d .he paralU'^ v^bie. t m.^tu-r rj 
yHiTM' 'At-re g.vin the f.ew masterv {-m^ \u^.- wa* do?,, m ^^nUr d. 
t- whi. ij th.. tonvMKtonai course w, 4. atfainmg f be p* rfone.an. » oln.-tu 
a standard of rMiVren. »■ for gau^.f;^ th.- uniKH t of :he f..w ul^l.-l 
'apabii:t\ Th. !es!s ^v.^r. adminN?f...i u^ FU( , ,,dn n.d th.- daf 1 
HuntHHo h>T an n\M^ 



tin 



a Aanifdf 

5 ' 'A* 'if.ona! 

'I* ii" e\t*'M! 

-d N ' nr^ >v -di 



r 



I I' ■ 

I 4 Design of overall course schtKiiuk' Before the indiMdual mo(_,i('s wi n* (icM^rnil, 
the full eighl^\\(»t^k time block had to he mappKl nui I his uk i'udcd lot onh :hc thnv 
m(xiules. but driver training. Commander's time, details, fn'ld training -x^n im*. unulu 
ation. and oulprocessmg.' ' This was done bv the FWC in cIom- ((.iixultatinn with 
liumRHO.. 

5- Design of modules The FWC had the chief responsibility for d^'Mgung ihe 
instructional modules on the basis of the guidelin'es establish(Ki by HumRIU). I Ik- 
job-performance phase of the module had to be designed so that none of the skiil 
components includtKl in the master>^ tests were omitted. Approximate tinu»s. m terms of 
numbers of days, had to be assigned to the skill-acqui.sition phai>e. Fl.'-^Kal arrai g^meiUs 
and necessary tx^uipmt^nt for the job-performance and skill-acquisition phases had to Ix^ 
determinKi. and supervisor>' procedures, including the assignment of pe rsonnel, had to bi» 
established. 

"^'he preparation of mastery tests, the collection of baseline data, and the design 
and, implementation of each module wer(» accomplishcnJ on a modu'**-by-modiile ba^s 
The process began with the termiii^lmodule of the course- Document DistribuTion and 
Radio MoAitoring. The purpose ofi?Hroducing the modules m re\»Tse ordei wa^ to 
provide an uninterrupU'd flow of students through the course during »hc prf)c^sTN>^ 
changeover, and U) prevent the premature exhaustion of ihv supply of trainees train«Hl 
entirely by the conventional method, before the baseline data were col.ectKl. 
\ ^- Preparation of guidelines for peer instructors and supervisors . Hefcre any mociule 

^^is phased in, explicit guidelines had to be prepared. These desTr f)ed admir istrative 
[)rocedures and responsibilities for each module phase for the supervisor . and outhntKi 
the major job elements for the peer instructors. 4n addition, peer instiuctors were to be 
provided with detailed checklists, essentially a listing of the r>orfori.>anc^» items in the 
mastery tests, to remind them, when necessary, of what they w^e io teach th(Mr 
students. The vVC prepared these items. 

Implementation of modules . The implementation of each module proceeded m a 
pattern: First, each module was **dry run," dunng which allocation of equipment and 
time were checked empirically, and the mastery tests were validated ^vith respect to the 
job-performance phase of the module. One tramoe was selected at randcm from those 
entering the ecjuivalent [)ortion of the conventional course; he observed a cadreman in the 
job-performance phase. The cadreman then became the trainee's peer inr.tructor. When 
the trainee had passed all the mastery tests in the module, he perform* d the job. (In the 
event that students who pass the tests cannot perform the iob, the model calls for 
rer)eate<1 reexamination and revision of the tests uTitil passing the tests is a Valid indicator 
of the ability to do the job. In the'FWC, none of the tests required such upgrading.) A 
new student then was stdected at random and assigned to observe th( job performance, 
and then he proceeded through the skill-acquLsition, job-performance phase>. The dry run 
^ was contHUUKl for several generations. 

When all the reqtiired adjustments were made in the module, it was gradually 
expanded until the full input was accommodated in the peer-instructional process. During 
the expansion, cadre and p(H^r instructors often taught txiore than one student at a time 
» in order to accelerate the installation of the mocfule. Although HumRRO advised and 
')»»s<Tved the process of impienu^nUition ver>' closely, the FW(^ was in charge of its 
management. ^ 

^ ^'t)llectmg of (lata from modules. ('()nvention;i| course data were collectKl for the 
on-s on mastery tests and conventional tests, and on academic attrition rates and 

Njn»' tlj\s \Kt Tv .illn(.it<-({ to lh<'s<' additKnid! .ictivMK's, Ir.iMn^J sJX wwks div! two !ays for train 
"x^ n ?h. thrrv mo<ju!, s Th*' ( <H.rM' m luniulr prcsmU-d m th<' Impn-mcritat ion Manual. App«'ndix A shows 
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ap .tilde <-aU.j.oru.s 1 h.- FUC aNo u>!l,.. ...<i d.ta fro„, ..uh mndtH.. ..ft.-r ,t had h.-.-r. 
ful y inslalWl FheM- mdud.Hl pass f.ul r. -nls th- masU-rv u-.sts. numh.r -f r-t. st. 
and t.me to master)^. rvryvU: and .uadt-nr. attrition rafs. and aptuud. , at-Koru. Dat . 
as,d.. rom the mau.-ry u-st s. on-s for the trainees „, the , onvent.ona! , ..ur.. u.r.. di 
normal by-pnxiucts of both .^.u^ses. All these data «ere . ..H.-aed h\ the F\S{ 

9 Data analysis Th.' bas^-iine and APSTKAT s>ste,n data uen- ,oli...!..i In the 
and were supplnxJ to HumRHO for ..naKsis The findinji^ ,,f ;h,s imh^. .r. 
r)resent<'d m the next sec tion 

Tht se nine aetivities. often overlapp.nu „. tim- . ..mpr.M- U,e maj-r . lem.-nt. „, th,- 
Phase 111 experiment.!! run 1 he i.m^ s. hedule of evnts (omittmj; data analvMM - 
presf'nU-d m Fignri' 2 ^ . ' > 
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FINDINGS 



In an ear her .section, the two pr.mar>- objectives of the project were discusi^^l (a| in 
develop a mod^'l that would raise the performance level of grad^uates of the course to the 
level of master>' (defined as 100'7. scores on all mastery tests) without a signifi.ant 
decrease in the r>umber of ^aduates. and (b) to accomplish this objectrve without a 
significant increase in cost. The data gathered. during the Phase ill" experimental run vv'ere 
organized in terms of these two objectives. 

> 

THE TRAINING PRODUCT 

The mastery tests used in the FWC were designKl by representatives of the FWC in 
c\o^' cooperation with repre.sentatives of its proponent agency, the SESS. as measures n 
h.-ir judgment, of compeU'nce in the Field Wireman MOS. (Samples of these mastery 
U-sts are inc uded in the Imr.lementation Manual. Appendix A.) The mastery tests were 
first administered t., students in the conventional course, upon the completion of the 
parallel portions of the conventional curriculum. Subsequently, these tests were intro- 
duc.Hi as standard elements in the new moduk>s. Table 1 summarizes performance data in 
all three curriculum areas or modules. 

None of the conventional c(*irse .students in either' aptitude group passed the 
mastery- tests^ at the 100'^, ,r,„non The mean .scores for the groups analvzcKl are 
substantially below this criterion, ranging from 77^. in Field Wire Technmues to 2:r'r in 
Document Distribution and Radio Monitoring. Th^e data represent the perfomian.e 
capability i,f men who, according to the criteria of the conventional course had 
succes.sfully completed the indicated parts of the curriculum. 

Since the criterion for successful completion of a module' m the APSTR XT system is 
the achievement of lOO'T scares on all t^sts. the two right-hand columns are as'much a 
matter of definition as of empirical findings. If the. ma.sU^y tests ar. valid indicators of 

CjpTr""'"/'' '"'^ ^^^^-^ 'nU-ndetl). then every graduate in the 

APS I RAT sample is better prepared for the job than anyone graduating from the 
.•onventional course The .si^ores of the conventionally trained students on the con- 
ventiorwl system tests, although geneniily higher than those on the mastery tests are still 
well hclow maximum, as Table 2 shows. ' ' " ' 

In Tables 1 and 2. three general f.att.-rn.s emerge with resf.ect to students train.-d in 
ihi- ( ornent>onal system 

♦fl! They do better in tho.v p.irts of the ctinicuhim that already have a stron" 
performahce lomponent (Field Wire Techniques and Switchho;ird I than in 
thos«- p;irts hea>nly load.>d with cognitive content. (Document Distribution 
' and Radio Monitoring). 

(2) Category IV studebts show con.sistently lower achievemeni than N'on IVs 
(•il I he tiifferential achievement of tVe' two aptitude grt.ups is greater m the 
more cognitively lo.ded an>as Tnder tJle .\PSTR.\1 sy.stem. VMlh .ts 
insisteiii<> un mastery, thi.s pattern di.sii^ipears 




Table 1 



Comparison of Scores on Mastery Tests, FY 71 

(Percef)t} 



Mjstpry Tost 



F»eld Wire Techniques 



T 



APSTRAT 



N ?9 



100 


0 


0 


90 99 


15 


31 


80 89 


30 


?1 


70 79 - 


25 


21 


60 69 


20 


10 


,50 59 


0 


7 


40 49 


10 


3 


30 39 


0 


7 


Mean 


75 


77 



100 



100 



100 



100 



Switchboard 



Document Distribution 
and Radio Monttormq 
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100 


0 


0 


90 99 


0 


0 


80 89 


0 


0 


70 79 


0 


3 


60 69 


30 


47 


50 59 


39 


35 


40 49 


22 


'2 


30 39 


9 


3 


Mean 


54 


^9 



32' 



100 


0 


0 


90 99 


0 


0 


80 89 


0 


0 


70 79 


0 


0 


60 69 


0 


0 


50 59 


0 


9 


40 49 


*10 


22 


30 39 


30 


31 


20 29 k 


20 


19 


10 19 


10 


* 13 


0 9 


30 


6 


Mean 


23 


30 



14» 

100 



100 
100 



N 4 Ji 

100 



100 



100 



100 



100 



30 



Scores of Conv^ntionallY Teamed Students 
on Conventional System Te5>s FY 71 



H)0 
tK) 99 
HO Bl* 


c 


U 






/" 


>f 99 
Hti 89 












-a hj 






^ii) t>9 
^iO 49 
^0 3'' 
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AccKieniic Attfition Rate 

Jin- U-Ht ih*^ |>rf^. m . ^ j,^,r>» ua, J-v. frnn^-i^^ .ti:^^ - .^i /- . ir 

'.iH - ,n :h* \PS|H.\I .uufM i 




Nim IV P^uytuiei m fh,? APS? HAT Courv- f V 
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Number of Rete^t^ to Achieve Mastery m the 
APSTRAT Coiirse. by Aptitude Group 



% -1 > » 



■^-. i?.Mna.,r. Bpn-<f,>r. Mert.i^^f Ap!>u..rip md ^^astrry I .mr- 



' ' n-*/ I, f. (j^-r, r,.,.. 



Table 5 

Time of APSTRAT Students to Achieve Mastery 
During the Skill-Acquisition Phase, 
by Aptitude Group 



Mastery Test 


Ttrnb to Achteve 


Category |V 


Non-IV 


Mastery (hours) 


(%) 


(%) 


Field Wiro Techniques 




(N - 23) 


(N =^ 35) 




9 0-112 


22 


1 7 




1 1 .2 - 13.4 








13.4 - 15.6 


35 


14 




15 6-1 7-8 


A 






17.ar 20.0 


4 


6 




Mean time (hours) 


13 


13.18 










Switchboard 




(N = 14) 


(N 43) 




15.0 ' 15.8 


14 


40 




15.8 - 16.6 


7 


30 




16.6 - 17.4 


36 


21 




17.4 - 18.2 


14 


7 




18.2 - 19.0 


29 


2 




Mean time (hours) 


17.23 


1624 


Document Distribution 




IN - 20) 


(N = 82) 


and Radio Monitoring 


^ 4.0 - 5.8 


5 


2 




5.8 7.6 


20 


30 




' 7.6 - 9.4 


15 


54 




9.4 ' 1 1 .2 


50 


12 




11 2 - 13.0 


10 


2 




Mean time (hours) 


9 25 


8.5 



that characterizes the APSTITaT model would be expected to minimize tho diffcrtMicrs 
between Category IV and Non-IV trainees, three features of the model should br 
considered in interpreting the data in Tables 4 and 5: (a) the policy ifor detf'miinin^ 
academic drops, (b) the absence of an incentive for rapid learning, and (c) the r.indom 
matching of peer instructoi^ with students. It would seem likely that more substantial 
differences would have emerged between the two aptitude groups if students wervjnni 
dropped after three failures but were carried to criterion, if differential reinforcefiuni 
were provided for attainin^j mastery rapidly, or if peer instructors were matihtKl \Mih 
students at the same measured aptitude level. 

Summary 

The data presented conform to project .objectives in both the :.;imhtT and (juaht v >! 
the training output. The academic attrition did not rise as a lesi^ of ihf nKxlri's (imiand 
for mastery; in fact, it fell. Furthermore, the number of rc^tests and nme to niaU^ r\ 
well within manageable limits. 
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COST 



Smcl' there is no ch..,, ua\ t(i asMun .1 (iolLtr v..li.. M>pj 
product ni the FWC. the \I>S| R VF sUiff onhtL.i th. pr> ;' ' . 

calculations However, tht (>|Mratinnal .u.t of th. unnr./.^. . 

discussed ' . 

The APSTK.VI (uur.. nnjuirH* lo m^n .v,r,L tin. Jni' .i 1 
course The cadre-tramet- ralir, n'mruMMt rss, r,t..dj\ ■ ... - 

course, ' ' . 

The co^traint \Mth reuani m ,,l!n,ariur) .^<^ = np-^.- ■ v . - , * 
the e\ceptioi> <>f telephone pol*'. f,.|d ,,,,, h... ,ri^. ' iV ' * ^ 

performan<v. men an- no\^ ^vWxu^ iut,r- pr,H !h . -pi*^ m; n..s . r-' ^ v - 
result that thes. expendahv. .nat.r..:^ mus: p pL. ..1 r — - r'^ 

The add(Ki ccKt per > ear for .ml s^ir-- Uu \ ,x For- ( )rd ^ '.kV-V 

Offs^HtiriK thiv increaM^ ar^Mh.' savmes ass^uaU'd ih- . ( ; ^.r. th 

academic attrition, thr n-iia t.^n j;; th. ai;;...^Mt ,.f tj-. o.i rn-^* i 
academic failun^s. and thr .li^Hna! io:, ..f p*. % ^ / | h» t r 
premise that-€in\ sptMii'--* !hr ,.,wr.» v.j.i. » » ij ," ^V'^.^ 

IS wasted i,nu Correspcuid'Mi.U, :h.^ .v<.-., ! 1.^/1!^^. 

reMiirchnl a.s \\:\^\v f ho nnl . .f , ^ iv.., :v^- 

vi\in^ r<. the F\^(^ .u hor! Ord I i!>% , . -h. 
and Tabu- 7 for rrt \i h 



a r. . . . 



-ui ^ ^ : ''o»; 



■4 \\ 
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Reduction m Academic Dror^ 



fspnal >t-ar^ outpa? 1' -^'ui V\ .f, n , 

dropp^Hl -pi'fid iLi- 
thr 1 o:n> 'li il « 



- ^ U vr^^,:; , . f \p^| |/ ^ 
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Sa^s With Rpspect to Academ.c AUf.uon hif a 
-*fyrK>lh( -.ca! Outp.jt of 3,000 Men Per Year 



Academic Recycles for an 
Output of 3,000 Men Per Year' 



Numb*:*f 900 0 

Days p»" recyci** / 7 

Rr. vr^t^ X day^ 6 JOO 0 

Da/^ sdved pc-f yt-jr 6.300 

Dollars xjvt'^ pt-f v«Mf $189,000 
($30 p*^' dayj^' 



*"h.Mv '1oi,M^ p*" «1.»v {_>!»' fn^n t'.-j{n,nq s j 'ound^d fsTimdtp Th»« 'sl nwiteb 
1^ p v»Mi j.j'-k>»wj Snm S;8 TO $36 

\t Au »'siimaie<i loivt of |>f»r day [)pr trainee, this results in a savings ol SHU) .200 
frc^m i\u' ntiiution m aiatiemii attrition - 

Reduction in Academic Recycles 

Tahli* 7 (i<»velops the mfomiation on savings for arademic recycles. The rtKluetion of 
n i vties from :Ur7'^ in the conventional course to zero in the AFSTRAT course means that 
for a 3.0a()-man yearly output, the APSTRAT course would save 6,300 days; at the 
t^NtimattKi cost of $30 per day, this would yield a saving of $189,000^ Table 8 contains a 
sumnKury of the tost savings information, and indicates a net saving of over three quarters 
of A million dollars for a 3,000 mafl-yeiir output— about $262 savings for every graduate. 

Table 8 



Cost Summary for the APSTRAT 
System for a 3,000 Man Yearly Output 



Category 



Amount 



Savings on academic drops ^ $619,200 

Savings on academic recycles $189,000 

Subtotal $808,200 

Additional equipment costs $21 .000 

Total net savings $787,200 



Results 

The data urthis section suggest that the two fundamental objectives of the Work 
Unit were attained. Students achieved much greater proficiency with a reduction in the 
rate of academic attrition and at a considerable savings in op'-nting cost. A general 
discussion of these findings and their implications for future research and development is 
presented in the next section. 
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SUMMARY, CONCLUSIONS, AND IMPLICATIONS 



d,scu sed an^ hp '^'^^^P°f ' J"'"^ °f the att.tudmal effects of the model w.ll be 

■.m, iron T™v nnd P"""^'""' "'^^ ''^'"^ ^° P^^^^"t potential 

impact on Army and civilian training and education will be described. There also will be 

Tpr^tn^LT uJ re'"''°r^?'. ""'^^'^'"^ P^^^^^' « th 

impiicaiions for future research and development. 

EFFECTS OF THE MODEL ON STUDENTS' ATTITUDES 

, Many observers of the model in operation in the FWC have been struck by what 
fanirn " """^"^/"'^"d'-' "-t" among students. This set includes absorpLn , 
thKtiajning process, self-confidence, and group morale. Although no attempt was made 
o measure these variables, the consensus among observers and the commen^by t^e 

erSL'tv"''"/, V ''I" ^^'"^ While it cannot be Lid wl 

certainty exactly how these gains are produced, speculations on this question migh^be 
appropriately introduced at this point. ^ 

^,ttJ^^f l^'"" 2^^' instruction" has been used to designate educational practices quite 
different from the one described in this report. Two common variants are the tutorine of 

fn^u'cTors t tth' T ''T''' °^ '^''^ learners^L'ts^r gul^ 

IrTipr' / - APSTRAT model, he is the sole instructional medium. As noted in an 
earlier section, this central feature dictates the model's requirement for 1007. mastery Its 
^olbTe for trainees may be equally profound. The model Takes m- 

respon ible for one another's learning. This responsibility is not shared by cadre or 

mst uctor to thank. In its very nature, the model would seem lo encourage self 
confidence a sense of responsibility, and mutual confidence and trust alng ^eo"' 

\PS1^{Tt ^ ^"''"T peer-instructional methods and the 

APS1 RAT method has to do with the expectancy to teach. In the APSTRAT model not 
only the faster learners but all students (with the exception of tho.«!^. who cannot pi ; he 
ma.stery tests and are c onsequently dropped fr<,m the course) teach, and they Idf h . 

hen Z T '"T" "/'^'^ '''^^ ""^ -""^hs or years later It I nk 

th n that the expe<tancy of teaching conditions the learning process and provides a 

o h S'/w u'ld"'"'' that ox the JO,, .t.clf iL I! • r 

o ht model would seem to encourage a M-nse of respo„s.h,htv not onK ^sh.■„ „ n,,- 
tmg .someone else, hul during th.- skill acquisition phase as well ' 

IMPACT ON ARMY TRAINING' 



I vper.e„ u.th .he m.,alia.,„„ of „,.. „, ihe FUC ..I l-,„t 

(0\Wi( t.Mi.re.t SKSS t„ .m,.|..,ne,U ,he mode! ,„ Hie ..,her H-M U , reman , .„.r„.. 
under „. jur,.iM,on ,.t For, l);x. F.,n .Ja. ks..,, F..rl I,eo.,.ro U..„d „„d hori V.iii. 

I.. fa.n,ta(e thl. (.r-..-. , ...rk^huj, , ..ndu, !e.! duf,ni; ih- u-.-k 'l : • 7 

>.-|'t-mtMr Us the F,.r; ( n<l MHd Uj,..,nan , ..„r 



.'id !l-;!hHl;() 



sponsorship of ihr Soutlu-astorn Signal School Ihv piin><>><' iht \\^>rk^hop was t.» 
familiarize FWC personnel from Forts Jai k^)!!, Dix, Polk, and Leonard UixkI \s jiI^ the 
operational aspt^ets of the AF^STRAT iiistriK lionai nuHiel \n order to fauhtat^ thr 
implementation of the system at those post^. \ 

Ihis was a participating workshop that plaetKi all attending p*Tsohnt'l into aduf 
involvement in all modules of instruction, with adc'itional concentration on aclivitit's \n 
their special areas of competence In this respect, the workshop constituttti a skill- 
acquisition phase for participants—their p(»er-instruction phases would >tart whvn th«'\ 
returned to their posts to impart what they learned to FWC and XVV personnel 

The SESS held discussions with participants ahout the technical and administratue 
aspects of the pending implementiition— personnel and (»(juipment allowances, use of 
facilities, course inputs, and the new Subject Schedule. 

HumRRO personnel were on -land to give guidance on the development of th(» 
instructional guide and answer questions about the modfl (\)pies of an earlier draft 
Implementation Manual (Appendix A) were distrihuU'd to workshop participants (»arly in 
the week. 

The model has been fully installed in all these posts, and informal information 
obtained directly from each post, as well as through the Sl?SS, has confirmed the Fort 
Ord experience. The model was phased in without unusual difficulty at each ATC and is 
operating as expected. ^ 

CONARC, in line with its growing emphasis on |i^rformance-oVienttHj training, also 
has encouraged a consideration of the feasibility of the model for other courses. A 
number of courses and proponencies have responded with interest, and several have 
completecj^the preliminary stages of the changeover process. ^ 

IMPACT ON CIVILIAN TRAINING AND EDUCATIOISh 

Although the quality -assured, peer-instructional model was designee', and tested in 
the context of Army MOS training, the potentialities of tKe model extend into the 
civilian sector. HumRRO has already established the applicability of the main elements of 
the model in a short-term exploratory study in a public school in Carmel, California, in 
grades K-5.' ^ Another HumRRO project in California made use of a modification of the 
model in a field study of improved instructional systems in office education at the high 
school level.' 

Other civilian educators and industrial trainers also have expresj'«l interest in the 
applicability of the model to their areas of concern. Further utilization of the model in 
the civilian sector thus seems likely. 



THE DEVELOPMENTAL STRATEGY-GENERAL REMARKS 

The pun)ose of the Work Unit was to develop an integrated instructional system, 
effective for men of varying aptitudes, that would meet the constraints nefessary in order 
to produce a high lik*»IUiood of incon)orati()n into a wide variety of courses— both 

'^.h'kl>ti t: nuni^rrl.iinl. "I'nli/.jhon nl j C^Kilit \ Assutrd nst riict Kni.i I System .it Primary and 

Kl«'rTu-tU,ir\ (Ji.ttl*' I,*'V«'K/ jn po'par.it loii 

-J.scMst) K Hunt!* rl.ind Ktiui-t^j' K Mk-Ilk-N. and John K T.tvlor Drvrlopnivnt and Pilot Tc-^t of a 
( > (hii^ni.d rn'f hi'^trm (lunal \/.W< / m thr O/fuc Clustct of huKincss Occupations HumHHO ' -h- 



..•ntp.irison of Uu- n.-vs , ....u.-m-hmi,, | .-. r. . -,■ 

"I th.- tr.iHunK "ut|Mi! an<l shi- , , ; f, ...^ • i ,. .\ ] 

pK.M^i huni.n. n„ !h.. „n,.!,.nH-nt..tH.n aj.l „m„..i;, • ; ... , „..,';; ;," ? i'] 

from thf •^traiKhlfunv.ird luiturt. ..f ps),,! .,-„h i ,.. -1-* 

th.-n.fore. w.-n- r.stru U'<i t<. :h.- ... jtu-." ,r.' - /r- " ^' ' 
impl.-m.-nt!!!^, .„,(! inanat:!!-,- !h,. ;'!s.|..„ t,.,-s.,: , i' . , ,,' ... 

One li.isK fju.-Mion uiih n earu :lh.- nxMr.itu 



J!'!' 

■t-i 



thr la.st MTtion IS thr.xU'fit to uhulJui.- M'SlFiXf ,!.,f! 
pt'a. hch ■ By dclrtinK rxtraiirous ■ nu |. kn-m .-if .r^, n" 

wm- tlu. SKSS a,Hl the FWC. a, .,ff.. , ; h,,,^,,, .,,„ , .^n, uh., u., ., . 

w.To not a fair m,-asiin' <.f thr r,.m.-v,ufn.i\ sv.i.-n. . ....tn., > / ' ' ' 

A fun(iam.-nt.il point to k,.,.j, .i, n,h:(! uh. n . -u - ■ . 

eh-mnits of a traniinn .ysK-m ar- „<-. inH, a) th.nis. K... | h,.„ , ,':,t..,' * .' , 

ac-tua . not assum.Hl, n-l.-van,,- to .. ofr.j.,.t..:„ sol, ,,..i:,.n„.„u- = ' -h. (" 

mstallation and maH.trnanc- <.f .s\Mt( hlnuni., and -irw " Hi,. « , , 

the att.-mpt to t,-a<h thn la-A to traip..K-s If kncmivdu.- of , ' ' " ' 



compotenl task porformanr,- .and vMt,h r.-sp-. t ,o th.- duii- . . f ,, !• „ M U ,o 
not), the ronvi-ntional i„urs,- «as i„ ,.,„,,. , .j, ^, _ 

spHU on raiMnK J<'h .■ompefn.-,.. Onr of th.- f.uut.ons m th. x j.-o u 

prmv operational definition to joh.p,.rfon„.uue r. qu rem-n!, ti,,.- uo -Id . ^ 'u ^.J 
given the other properties of the m,„l.||. . omp.-i the ehmin.itio,-. of ..x,,..,'-,. „ ' ' 
we assume that the rreation of joi, . hmp.-ten. e the fun.lame.t..! pu,,-.. 
course, then score, on the n,ast..,y W.i. are ... appropr,..,,. t-., d. -h. .-. 

tiveness of the conventional training; a.-ni in ih.- FUC ... -.u,., -/n. i .."x 

system. • >. \. ^ n, \ 



IS.i 



'u~ !■ ,■•.■1 



IMPLICATIONS FOR FUTURE RESEARCH AND DEVELOPMENT 

One result of the "minimum .nlervention" strate^s that a munl-. r oi .-vp. . ; r 
controls and the intensive ohse-rvation that would hav.- he.-n useful in t.-.is. u , u 
effeets of ..subelements of the APSTR.XT sy.stem were rul..l out Cons-ou. n, h . 

not in a position to an.swer at this time. 

Unlike niost instructional .systems usin« peer ,nstru(t,on. th.- AI'.STH \T n^od, 1 
places e,ery student in the role of instrtutor. as a no.nnal and ,-.p..u,l , 
loa ning s..queiK.e in each module. As mentioncxl ^.arller. this expe. t t" . . h 

prolound. {Casual observation and discussions with trainees sufjL'.-st that this k true 
especially in tjie case of men of measured low aptitude., Kxperime ntal .st i.-s Jat . | 

ome of t°he?'T ^^'"^'■'^ 'VM-tlH-Ms an.l ,n re al 

some of the underlying dynamics of the Ai'STRAT model 

itself' wfl" rl'^" '""'^ ^'•■^■f'^'^ ^'"^'V the instruet lonal ,iva,l 

Itself. We know very little at prescmt about what happens m the intcrehange hetueen e 

ZsTit^AJ^h ^'"k^^"^'^"^^^ °^™tion of the dyads has fail.S to Har ' 

question. Alphonst> Chapanis's comments on communi.alion modes in relation to ,roh 
lem solving capture the reaction of many .servers oi the AI'STRA'P system 
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A^T"^* sif \>Ui>\\'\t.t pv % chl 1 1 s u IS ? t f ''fS^.iMh t*»(iiS }v bl-jf^^ liiHK* Wjth \V J . 1 1 1 

V... i«<j t »M inini.*4 p'€»s# Inuna< uKit» pM>^«' i ojims's <»t ni»'>A.iU» s OmI jo- i^r.ini tii.it . alh 

. i ^nir-i a' M .M f'i h u ij > , » rtv '<i«''s »f if > nr>? tijd .»lm i>l 'mm* ri' m i h m \\ h i' »n 

SysU mjU' -.ludv ^4 Um ?r\>fru« iHUial «ha<l H* t'-rniN o{ its u* nt'ral pr«^<»'^ .ifui th*- 
I ;!.f'U<^nrt^ i?f> ?h:-^ pr »^ v^- i>f shv various aptiUuir r»airi?iU^ wiuild \yr crjMi valur- in 

f;5j'»ur\ t**^!-. Ht^ pnij?ii*'s i\i*'m A^iim Vkh%'V. hi v- heiiiu U'v{#-<i, .Uid .ii;.prj d',rirJC "^i* 
p,.jfofm.fn< «^ p»h»trrf'. and .i^.un dunnu Uir ptn^r Hi^triu t!<»n4l [»ha^«' During lu- jdmi'U- 

iht^ Uit^i l.^^vuil fofr u >j ^i'hvtrv pra, * \*f-u» pr.t* f as m p^-ri. H*-».tr'|5 
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{> . 1 LM I fM . n .1 1 V t : 
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1 nsl ruet i <ui a 1 1 uv. . ^mk. t r-v uci \ 
lor t eaches b\ d i i.a ai,^ j t i , ? ^ 

h . Pa-^s-t a I 1 ]>' 1 l"vW * .aiic * '.^ t ^ 
tested." It^ the studuU i- taa,:' , 
te^t Vs 1 I I consist o\ i n-.t > 1 i at : ^a 
)))• qiial i \i ed ^our-e :>up» r . i - . ^ 'a 
1 It her he doe*- tne <.'iit u e ta-k 
h 1 peei* 1 list nu t v) r u(m k t oj^t't i.v. ir 
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1 he })urpc)s e the t est i - * ^' 

nuiiierical j^rade. iMv test > c"P.tr'»i i 
has learned the ta^4. and tjiit 
Uitlu)ut strict te.Nt!n,i;^ : lu j|Ualit\ 
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Chapter J 
COURSE PLANNING 



2-1. Specifying performance objectives . 

a. All educational planning must begin with the same questions. 

(1) What duties and tasks compose the job'^ 

(2) What tasks should be taught in the training i'oursc' 

(5j \\'hixt standard of performance should the student attain for ^ 
each task? 

^ b. The results of such an examination are the building blocks 
of the successful training course. The best procedure is a complete 
systems analysis of the course as stated in CONARC Regulation 
In place of a systems analysis, a group of experienced supervisory per- 
sonnel and proponent agency personnel may agree on a list of duties 
and tasks that constitute the job and what , standards of perfonnance 
should be reached. 

c. The 5oldier*s job may be made up 6f several duties, Uithin 
each duty arc tasks. For example, one duty in the job of an auto 
mechanii: is tuning the engine. Tuning an engine includes the tasks 
o£ adjusting the carburetor and removing, cleaning, adjusting, or 
replacing the spark plugs. 

, d. The planner takes the duties and tasks to be taught and organizes 
them into an outline. Each task is listed under its appropriate duty. 
The same task mav be listed manv times. Care should be taken to 
keep the descriptions of tasks at the same level of generality. If 
"replace carburetor" is a task, then "turn wrench" is not a task but 
an enabling skill. This oytline is called a task Inventory, Figures I 
ind 2 show air example from the Army Field Wireman- course. 

e. If a systems analysis exists for a course, the task inventory 
v\ill already be complete. In any case, the planner must take the task 
inventory and list the enabling skills for each task. 'Ilie enabling skills 
form the step-by-step procedure for accomplishing the task. Many of these 
procedures will be listed in FM's or TM*s. An example from the Field 
Wir(MKin course is given in Figure 3. In this manner, every action the 
?;tudent will take is listed. Nothing will be overlooked in this way. 

f. The planner takes each duty ai^d' lists the training conditions 
and the standard of training required. Training conditions should be 
like job conditions. The student sliould not have any aids he will not 
h.ivv I'll the job. Attainment of these standards of training will be 

the goal of the student. Figure 4 gives an exaiiiple from the Field Uire- 
iian course. 

J- 2. besiunum performance tests . F.verything the student is taught must 
be org<inized into performance tests. In mc^st cases the step-by-step 
eiubiuig skills can be written into a check list. The format will allow 
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Duty Poiitions f.. a-.,. . . ^ O; 



SB ?2 PT, 
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'^>a Ht^ i'* 



EnabUng SkiMt 



Doty Fuvifion Switchbq**ft^ Opt**i»!^* 



ir ^ , Sfi 
.... J 



. .... 



I 



Ml I 
1 ^ 



in J. I : n i a i st j ni^ 



V 



^ . ' 1 ^ .1 1 t. .! . W tlu' ci\ulujt(.\s meet 
- ' '" - ^ - : I .1 i I hoiiyi} 1 1 ina\ hv 

' ' ' t L r M 1 -.oils . 

• * • '^-^^ t'lit t:ie tests arc eoiiduetcJ 
• t^'l. iiivy rr.iinnii; should be gi\en to 
' ' ^ ^ * ^ t e< 1 1 a nd see r i is 

' ^ ,U>^^'n, tlie> should be dr\-run 

* ' ^' 'J^^i the oi\]ecti\it\ of the graders. 

f 

- -'^ i,r*jaj^ed into blocks Modules of 
, t!.L ^>tuu.']it i;oe< through the sane five- 
^ • ' ^- -'^i- uit 1 zed 1 n I igure S. 

T' 1. Uviept V, a tithes his peer ins true tor 
K^in. Ihe I]ev^eoK]er gains familiarity uith 
•''^^^'•^•^^ in J job-Uke situation. 
'^^\ Ib.o peer mstruetor teaches tlie duties 
.eii> the onser\er. Since over\-thing the 
" ;h ri ol'^u^c^ test, the peer instructor teaches 
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^.ur.t and ju^ei^ instructor are coin inccd that the 
1^' ta-k^, tbe> report to a supervisor for the 
-t. ihr test should be gi\en in the presence of 

ides both the. student and the peer mstruc- 
about the student^s performance. If the 
Mae. to ]n\utice uith his peer instructor until 
. iiiere is no fin.i rule about the number of retests 
Te lie KsdropjK^d from the course as an academic 
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ter t 
.e:.t i 



>tt ]VMiit >;n)tHU^e cstalWi 'hed by course administrators 
peer iiu.ti-uctor LVntjnues to teacbi until tlie student 
^oHoriiajKe tests 'for that module or is dropped. 
'^^^^^ i'^^'J' ^^K^ student now becomes a job performer, ile 
vuieat uho oiiser\es h i i.i perform the job duties. The 

Window, Rundom assignment simulates the jol^ situation 
i. ''list work together. The job performer demonstrates 
o tilt obser\ i ng student. 

treat ion [VW: The Job performer becomes the peer 

lie ^tudetU uho ol^serx'ed hww ])r e\ i ous 1\- . The peer 

lines wjtl^ the studenf until the student has passed all 
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Chapter 4 
COURSE flANAGEMENT 



:-L_-i:\^_^ll^J ^^"^ quaUty control measures . Unlike other instructional 
cthuas, quail ty>a>5ured, peer instruction requires effective quality 
ontr.>i to iuncti^fi successfully. Quality control measures are not 
c.ondarv. it these measures indicate any problems, course supervisors 
a^t tuhr i^usitive action to remedy the situation. There are three 
cv.-U qua lit) control necessary to assure that the system is producing 
cji~ raint:ea graduates: the performance test level, the module suncrvi- 
1 I x'-\vl, iikI tht^ TH^rse supervision level. ^ 

^^''^^^^'> ^it the performance test level: The supervisors 

"'^"^ IHMM'pr.-.ance tests in the Riodules iiear the primary 
''''' ituality of the graduate. No student may be passed 

''J^' ''-y-^^ --t- St adr.inistrator may think that ^the student knows the 
^ '^^^ required to demonstrate that he has learned 

iJi^ v.uh step of the task correctly. If a student 
ic :Ii not perforjn his job competently nor will he 
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noddle sujuTxislon level: 
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' • ^ }r iTc Ji*opjH\i from tlie 
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54 



Appendix B 



1-iAND FIELD WIRE SPLICE 
LEARNER 



INSTRUCTOR, 
EVALUATOR_ 
DATE 



Check Points 
STAGGERING SPLICE 

1. Cut off the ends of both pairs of 
wire to insure that both conductors of 
each pair are equal length. 

2. Cut one conductor of each pair b 
inches (one plier length) from the end, 

REMOVING INSULATION 

3. Measure 6 inches (one plier length) 
on all four conductors and mark (with 
large hole on TLI3-A;. 

4. Remove 6 inches insulation from 
each conductor by section, 

5. Pull last section of insulation 
only to the end of each conductor, 
leave on end. 

TYING SQUARE KNOT 

6. Join the end of the long, conductor 
of one pair and the end of the short 
conductor of the other pair. 

7. Tie square knot, to connect wires. 

8. Splice no longer than one inch, 
pull knot tight. 

9. Remove last section of insulation 
from both conductors. 

SEIZING SPLICE 

10. Separate the steel strands from' 
the copper strands. 

11. Cut steel ^^trands at tlie end of the 
insulation. 

12. Cross the left hand copper strands 
over the crest of the square knot, 
wrap copper strands over bared portion, 
wrap two more turns on the insulation 
on the right hand side, cut off excess 
wire. 



Proficiency Check 

1 7 



Pas$ 
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HAND FIELD WIRE SPLICE 
Check Points 

25. Start taping at center of splice, 
using steady pull. 

26. Ta'pe about 1 1/2 inches beyond the 
insulation at one end, work back over 
knot, to 1 1/2 inches beyond the insula- 
tion at other end, reverse and stop at 
center . 

2". With friction tape start 1/2 inch 
beyond the electrical insulation tape 
across splice to 1/2 inch beyond the 
electrical insulation rape af thp 
opposite end. 

28. With friction tape st^rt 1/2 inch 
beyond the electrical insulation tape 
across splice to 1/2 inch beyond the 
electrical insulation tape at the 
opposite end. 



Pan 


Fitl 


Pan 


Fail 


Pan 


Fail 



















































2. MhaiXAlZhi) fRAINi.V,: \J<,M(H'Ii- 



Test Situation: 



us 1 ris; t :tfc> . -^v 



Test Condition. 
Necessary iquipinenf Xnioiru l^^^^.uf• 



Performance The soldier jj)plies 
Measure 1; locks bra\es hv puliVri^ 
back on. steering lrviM> 
and depressing ii:v hr.i^t 
lock buttons on top 
the hand i ps . 

Performance The soldier put-, r.'u- t: , 
Measure 2: mission in neutral i-.- 

placing the rangt- seict 
tion shift lever m ne a 
range, in the ".V pus .r i 

The soldier x i sua 1 Iv 
inspects the switcht-s t,- 
the lights and radios to 
i nsure they arc \ n tht- 
01-F posit loiu 

Tlie soldier turns tne 
master switch handle • '\ 
pulling on the handle 
turning i ^-t<> the* . *>m i 
ON position, 

Ihe soldiei v iswa 1 i\ 
insures that the mast..M 
switci^ (JN 1 ndK .itor i i^^' t 
IS ()\. 



Performance 
Measure 3: 



Performance 
Measure 4; 



Perfoimance 
Measure 5: 



Performance 
Measure 0: 



Ihe sold i,er v i sua 1 U 
insures that tlie haitf-r. 
generator indicator 
is in thv red or \ t i i^w 
zone , 



\ 

V 



i'crt oiniancc Uie soldier v LSiially ciiccks 
'•Ums'h-c 13' tiie engine oil low pres- 
sure warni n^ 1 i^ht to 
msur- that it is not on. 

I'en'oriaance I he soldier uill, after 
^Iea^urc 1(): operating engine for 2-3 
minutes, decrease engine 
speed by turning tiie 
iiand throttle control 
clockwise and pushing it 
in. 



- Lnd of lest 2 





t i J • ^ f 1 1 
' ^% - , i he r r » 1/ r ^ r' - t * 

Mr a- ,rc , t 




* « 








* 

j 
1 




-:-v 'i^lJi^it , lint i nut-, ti, 
^•.»«^rt piMs*^'ii** and ma::. 
' . n li mr^ r ! t*\ ^ t i ' *i nd 

4 : ^ J t a 1 pro s s ur V pu : n t 
Ufa i 1 tne i'.Iveding has 
t'^ppi.H.1, Mr t'>r at lt?asi 




■ 








1 
i 




i:.v t-x,u3i nei annouiu es , 
'ijif leeding has rvot 
tt'ppt*d. iake furthei 
.ippr«>pr tat r a«. t luii . 
















Hit sjhuer protects the 
Hiuuiid by wrapp ing the 
tails the dressing 
around the edges and 
t:y I ng the tails. 














^ . -.a 1 


Ihe soldier treats the 
patient For shock: (The 
{^rder in which steps a, 
h and c are performed 
Is optional): 

a. he elevates both legs 
n to 8 inches. 
















b. he loosens clothing 
and removes pack, if 
present , 
















^. he wraps the casualty 
with available cover. 















Performance Measure 7 is 
opt ional in this test 
Situation. The soldier 
who omits it does not fail. 
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Appendix C 

PREPARATION OF SWITCH BOARD SB-22/PT FOR OPERATION 

* 

Proficiency Check 
Directions to Evaluator 



Test Objective : 

To test the the student»s ability to prepare Switchboard SB-22/P'i 
for operation. 
Prior to Testing : 

1, Test position will have the following: 

a. One each Switchboard SB-22/PT. 

b. One each Telej>k)ne Set TA-3I2/PT. 

c. Six each Batteries BA-30. 

d. A grounding device. 

e. Three incoming local lines. 

f. Two Micoming trunk line^. 

g. One grease pent i 1 . 

h. One lead penc i i . 

i. Two pre-cut lengths t)f Wire : V\ ,\ \ v ^ \ ^' ^ - - 
with ends stripped or a sutiable u 1 1 r * • 

2. cihcck e(|Wipinent at test po^^itiM:, 

a. Install Svv 1 1 chD.^ara sB 'J v. _ - - 

check Tor proper i ii^ta 1 Lit . 

h. Pel' form uj^^-i a t • 'jii.t ^ ' ^ ! * . / , , - 

line ^ignal^^ di ip, iinr 

I he>- K jH-*'r 1 h-- : r^i. * ' * ' o . . . ^ -.^ - 
taagnl all -j! i tv : • 



1 : e: t rt' 



d. A student successfully completing a test phase as indicated by 
Jieavy line in pass/fail block need not be reevaluated on that test phase 
by the evaluator on a subsequent retest. 

e. Do not ai,d the student during the test except to correct 
administrative problems. 

f. No credit will be allowed the student on any item on which 
assistance is given. 

After Testing; 

1. Be sure all equipment is placed hack in original condition. 

2. Critique the student on his performance. 

lUrections to .snidf-nr 

la.sk: 

IhKs IS a to.st of your ahility tc^ prep ire Suitchboard '-B-?:/!^'! for 
Oj^erat luii. 
Stand«irus : 

io ^ucl f>-.tul 1\ |Ms^ tho prn.n"\ iV.v tc-st , o^i :..ust pass all of tho 
JK-.k piints .>! t^. prof i. .Kc^l. "in-it.-^ t. ..-inlrtr ' 

tills !t»>t . ^ ^ 

> ^ i.- -■ . ^ . : i M ■ ' : , . . ^ . 
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Statuv 
Card 



Two 
Form 28901 
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Overprint 

I 



Driver 
Request 



Course 
Operations 
Makes Up 
Two Rosters: 

(1) A Class 
Rosier in 
Alphabetical 
Order, 

(2) A Roster 
of the Class 
Divided into 
Groups. 



Class 
Roster 



Group #1 
Sta. ting Date 

Group Leader 
^ NarT)es 



#2 



Group 

Rosters 

Contain 

Nurnber of 

Group. 

Starting 

Date ir^ 

Course, 

Group 

Leader arKl 

Trainee 

Names 



#3 



#5 
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CHf MF NU€ ATTN MC Lll M 

Oift UlU mASN., P.C. 2«SP5 

•li OASO IM*milR ( RItCIIVI Ar^AlRS 

OFC OF TNE AStT SK OF tfF fttUI iOAAl ATTN N IIECEL 

CONM FiO CQNt MF NUC MCV SJNOIA USE ATTN FCT6T 

MSA SCI C TfCM INFO FAC|lITT C41LCCC FMR NO 

CINC US EUAOKAN COm ATTII tUP99M FLAM^ M Jl 

CINC USA F4CIFIC ATTN ftB CK AM tAN MM fMlO 

C6 US AANV JATMI *F« Mf41l tAN fRAN ATTN SS 

CC USA FOACiS MVTNiRN CONO ATTN SCAIICO U 

C6 \n AANV fftflM A»0 t040S NV ATTN OMS tlV 

CO AMY TAANS RiS COMO #T EUSTIS ATTO TKh Lll 

C€ USt At COW ANt A^A ATTH AOO^A COiO ^ 

it 1ST AANV ATTN KSOT FT NiAOK NO 

CQ MA AANV ATm OCSOT FT NCPNAASON 

CC SIR|M-«A«V rOIS OF SAN MAN ATTN AMOFS^TZ 

CC>JI^ ATTN AO*AC AFO OAHl SAN FAAM 

Oil M91 AFO m 

CC USA COC EXFMINCNTATION com FT OAS 

MCIIA FSVCIM. LAA FIO«EAINO ACS AlV AANV NATICK LAAS NATICK NASS 

ffC4 LIA AANV NATUA LAOS MAT K« NASS 

IWT OF LAM> CAT ATTN TKM LlA FT ACLVOIA VA 

CO FT HUACMUCA SFT COHA tfSA ATTN TKH REF LIA 

SIlTM USA LIA OiFQT OiOCyOll 14 FAfS OF SAN FAAN 

CO »T OiO ATTN OS TOO OIV^ 

CO («0 AANV ElAlSTtO iVAi CTR FT ACNJ NAMISON 

lis Off SUFFLV AOCT CAUfftON STA VA 

CO USA COC AO AOCV FT RMj IMAOISON INO 

CO AOHV COC INF AOV FT OfNNINO 

CO AMY COC AANOO AOV FT RNOB 

OIA OF INTCAN TNO USA LOO NAT (TA FT LEE 

CO USA TNO CTA (FAl ATTM AKFSITC-TT FT SILL 

CC USA TNO CTA C FT LCOMOD 0000 ATTN ACQFS OS 

CC tfSA INF CTA ATTN AJIOT-T FT ASNNlNC 

CC USA TNO CTA l« ATTN ACOPC OS FT Oil 

C« USA TNO CTR ATTN ACOFS OB FT JACASON 

CO USA TNO CIA IV ATT« AOVS OS FT lCnIS 

CO USA TNO CTA IMP C FT OM ATTO ACflFS 03 

CO USA TNO CTA l« ATTW AC»S OJ FT fOLA 

CO USA Nit mo cm attn oia or tno ft sam nouston 

CC USA AS CTA ATTO OS FT ALISS 

CC USA TNO CTA INF ATTN ACOFS OB FT CANFOELL 

LIA AANT «AA C&L CAOLlUl OAS 

COMOT COAD ♦ OiN STAFF CO FT LlAVENUQATH ATTN AACMIVCS 

OIA OF NILIT FtTCMSi ♦ LOOSNF US NILIT ACAO NEST POINT 

VIS NILIT ACAO MST FOMT ATTN LIS 

COAOT AANV AM SCM ATTN 010 OF lOSTA FT RUCACA 

CONOT ARNV SECOA AOV mO CTA ♦ SON FT D€VCNS ATTN LIS 

STINSOM ilA NU Fit SMV SCM iOMAI AANV NEA CTA FT SAN HOUSTON 

CONOT TMf ^RNOR t(N ATTO 001 FT A«OX 

COMOT USA CNiTLAia SCO ATTN 001 FT NANILTON 

CONOT USA FIN SCM ATTO CHO MC MV LIT FLO OIV 0001 INO 

USA PIOAMCi tCN FT AflW MAOOiM ATTN lOUC AOV 

CCnOT OM SCM FT iOOJ NAAOItON ATTO EflUC AOV' 

CAIVT USAIS ATTN iOUC AOV 91 AfWIIHO 

CONOT USAIS ATm A4i IS-»-iFOO FT AHOIINO 

HO US AANV AOJ OiN MM FT AOHJ HAAAISON ATT CONOT 

LIA AANV ON Ho Ft LH 

CONOT USA on iCM or lh atw hmc aov 

COOiT AAAT TUNS SCM FT OOSTIS ATTN fOUC ADV 

CO USA SiC AOV TNO CTA C SCM ATTN lATlV ASCM AOV FT OfVENS 

CONOT USA NIL FOLIC! SCH ATTN KHS CFOOO ODOl FT COAOON 

CMT US AONV SOtfTMiABTfAN SIC SCH ATTN EOUC AOV FT OOAOON 

CONOT USA AO SAN AT10 001 f1 AilSS 

CO uSA OAA CTA C CCM OK OF OOA ATTN AMON-0 AFO NO 

AiSf CONOT AANV AIA OiF SCH FT AilSS ATTN UASSF TECH LIO 

CO USA FLO AATV CTA C FT SIU ATTN AVO OFCA 

CONOT OiF INTHL SCN ATTN SIAAS AfFT 

CONOT AANOO FlACIS ST»F C«.L OAAFALA 

CCnOT USA SIO CTA C UN ATTO 001 FT MMNOUTH 

CONOT AJOAf AOVOCATI OtNfOALS KN U OF VA 

ATTv COTOT USA AVO UN ILIWNT OA 

mii ASIT COMOT MA AVM UH ILCMtNT 64 

USA AM SCH ILintMT OFC OF AlA OF INSTA ATTN <OUC AOV CA 

fOUC ClOlSLT AANV OtLiT FOllCf SCH FT COAOOM 

CONOT USA INOR SCM ATTO lOOC AOV ANAAES-EA FT AHVOIA 

CO«T USA ICM ruHFi ATTN lAUC AOV AFO 04172 NV 

OFC OF OOCTAINI OIV Lll C FINS USA AA«M SCH ATTN AWAAS-OM 

CONOT AANT AVM SCM FT AUCrIR ATTN IRUC AOV 

9IR OF 1N5TR US NIL ACAO UfST FOINT NV 

OIR OF Nit IT INSTR US NILIT ACAA MIST FOINT 

CONOT OIF Ncr KH Ff AfLVOIA 

CONOT USA AU S lAM CTA C SCH ATTN CMF OFC OF OFS AAOSTOME AASNL 
CO^T US MAC SCH US MAC CTA ATTN AJMCT FT NCCLCLLAN 
MA AAI«0€iN FO ATTN TICH LIA 

«.0 USA IMTILL CTA C SCH ATTN OIA OF aCAOCNIC OFS FT HUACHUCA 
CO USA IIITILL CTA C SCH ATTN OIA » OOC C LIT FT NUAC»AICa 
CONOT USA CCCSC OFC OF CHF OF AISIOCNT InSTA FT LfAVfNvOATH 
COntT USA CA SCH ATTN OFC OF OOCTAlNl OlviL LIT C FLNS FT 
COROT USA CA SCH ATTN 001 FT AAA66 
CONOT VIA CA SCN ATTN lOUC AOV FT MAOO 
COnOf USA CA SCm ATTN LIA FT AAAOA 

CONOT USA UN I TNO CTA ATTN ACOFS 6} TNA OIV FT NCCCaLAN 

CONOT USA SCm I TmS CTA ATTN ACOFS C> FLNS C OFS OIV FT NCUELLAN 



10 CONOT USA INST FOA NIL ASSIST ATTN 001 FT AAAOO 
A CONOT USA FLO AATV SCH ATTN 001 FT SILL 
1 CONOT USA AATV SCH ATTN EOUC SEAVICES OIV FT SILL 
1 CONOT USA AATV SCH ATTN EOUC AOV FT S ILL 
1 CONOT USA TR^S SCM ATTN OlA OF OOC C LIT FT EUSTIS 
1 CONOT USA TAANS UH ATTN LIA FT CUSTIS 
1 USA INST FOA NIL ASST ATTN COUC AOV FT AAAOO 
1 CONOT USA CC6SC ATTN ATUS*OJ (SFUAAI 

1 CONOT AANV ON SCH OK OIA OF NONAESIO ACTVV ATTN TNC NEAIA OIV V« 

I CONOT USA AATV SCM ATTN L|A FT SILL 

1 CO USA SCH C TNO CTA ATTN ACOFS 0) FT KOROON 

1 OIR OF 6RA0 STUO C RSCH ATTN UHAV SCI AlF USACCOSC 

1 CONOT USA AD SCH ATTN AAAAAS-OL-EA FT KISS 

1 CO USA SIO CTA C SCN ATTN ATSU-OF-COA FT NONNOUTH 

1 SECV OF AANV, AENTAOON 

1 KS^EAS OA ATTN CNF C«S OIV 

1 OIA OF FEAS STUOIES C AUH OOCSFEA OA MASH DC 

2 ACSFOA OA ATTN CNF TNO OIV MASM OC 
1 CMF OF ENONAS DA ATTN EN6TC-T 

1 MO AANV NAT CONO A«0 OACTI ATTN ANCAOHtC 

1 US AANV AEHAVlOA C SVS ASCM LAA ATTNCAO-AA AAL VA 

1 OrO FCAS NOT OEV OFC ATTN NOS SK INIA EOUIFI OFOMO 

1 FAOVOST NAASHAL OCN OA 

2 OIA CIVIL AFFAIAS OACTE OOCSOFS 
1 OFC AESCAVf COMFON OA 

12 AOHIN OOC ATTNl TCA IHCALVI UNEAON STA ALEX,* VA, 22)l« 
1 CHF OF A«0 OA ATTN CMF TKH ♦ INOSTA LIAISON OFC 

1 CO USA COC NfO SEAV ACCV FT SAM HOUSTON 

1 USA IfHAVlOA C SVS AUH LAA ATTN CAO-AlC AAL VA 

2 TNO C OEVU OIV OOCSFEAS 

1 CAAEH NOT AA ATTN A OCTIENNC CANCAON STA ALEK VA 

1 USA LIA OIV^TAGO ATTN aSOIAS 

13 CO CQNAAC ATTN ATIT-STN FT NOWlOC 

2 CC COMAAC ATTN LIA FT NOMAOC 

1 CO A*NV CAT OCVEL CONO NILIT AOL ICE AOV FT OOAOON 

1 CHF USA AO HAU FT KISS 

1 CHF USA AANOA NAU FT RNOK 

1 CHF USA AVN HAU FT RUCKEA 

I CHF USA INF HAU FT ACNNINO 

1 CHF USA TNO CTA NAU FAlS OF NONTEAEV 

2 CALIF NO 40TH AANQAEO OIV LOS ANOCLES ATTN AC OF J 
1 53TH COMO HO OIV AANV NO JACaSOMVILLE FLA 

1 TEXAS NO 40TH AANOAEO OIV OALLAS 

3 CO AANV AANOA CTA FT XNOX ATTN OB AlOHOT 

S CO A2N0 AAN INF OIV ATTN ACOFS OB FT 0AA66 

1 CO 107TH INF AAOO FT ACNNINO ATTN SB 

3 CO 1ST INF OIV ATTN ACOFS OB FT RILEV 

1 CO USA FAAtIC OF USA TNO DCVlCI CTA FLA 

2 DA OK OF ASST CHF OF STAFF FOR CONM-CLCT ATTN CETS-A MASH 
1 OIR AANV LIA FCNTAOON 

1 CHF OF NILIT HIST OA ATTN OCN REF AA 

1 CO USA lOTH SFCC FOACES OF FT DCVENS 

1 US AANV OCN EOUIF ATTN TKH LIA FT LEE 

10 CO III COAFS C FT HOOO ATTN 03 SK FT HOOO 

SO CO 1ST AANOAEO OIV ATTN 63 SCC FT »«»0 

30 CO 20 AANOAEO OIV ATTN OS SCC FT HOOO 

23 CO UTH SUFT AOOC ATTN S3 SCC FT NOOO 

1 CO USAFAC C FT SILL ATTN AAFSIOT-TNTN 

20 CO III CO^FS AATV ATTN OA SCC FT SILL 

13 CO 1ST AIT AOOC ATTN OB SEC FT ALlSS 

A CO USATCI C FT pOL% ATfN AAFFO-OCOT 

1 ASCH CONTAACTS C IAanTS OA AAO 

1 AESO AAO OFC CNF OF ASO «ASM OC 

1 CHF OF RCD OA ATTN SCI INFO AA AUH SFT OIV MASH OC 

1 CINC US ATLANTIC FLT COOC 312A USN AASI NOAFOLR 

1 COA TNO COHNANO US FACIFIC FLT SAN OIEOO 

3 TECH Lit FCAS llA iUA OF MAV FCRS AK ANNCX 
3 OIR FER^ RES OIV AUA OF NAV AEAS 

1 TECH LIA AUA OF SMIFS COOf 210L NAVV OlFT 

B CO ♦ OIA MAV TNO OCVICC CTA OALANOO ATTN TECH LIA 

2 CO FLT TNO CTA NAV AASC NCHTOAT 

1 CO HEET TNO CTA US NAV STA SAN OICOO 

1 FAES NAV UAA COLL NEUFOAT ATTN NAMAN LIA 

3 CO SCAV SCH CONO MAV TNO CTA SAN OICOO 

1 CNF OF MAVL ASCM FEAS C TNO AA ICOOC 43AI AAL VA 

1 OIA US NAV AES LAA ATTN COOC 9120 

1 OIA NAVAL ASCM LAA ATTN LIA COOC ZOn UASM OC 

1 CNF OF NAV AIA TOO TNO RES OEFT NAV AlA STA AENSACOLA 

3 OIC NAV FCAS AES ACTVV SAN OICOO 

1 OIA FCAS RES LAO NAV FEAS FAOCAAN SUFFQAT .ACT 1 VI TV HASH NAV VO 

3 CONOT NAAINE COAFS HO NAAINC COAFS ATTN COOC AO-IA 

1 OIA NAAINE COAFS EOUC CTA NAAINC COAFS UH OUANTICO 

1 US NAAINC COAFS HIS HiST RCF LIA ATTN NRS JAOOT 

2 CONOT NOS ATH NAV OlST ATTN EOUC AOV NCU OALEANS 
1 CHF OF NAV AIA TKH TNO MAV A|A STA NENFMI S 

1 CMF OFCA FCAS ACS ♦ ACVlEU AA COAST OUARO HQ 

1 CO US COAST OUAAO TNO CTA 60VCAN0AS ISLANO NV 

1 CO US COAST OUAAO TNO CTA CAFE NA« HJ 

1 CO US COAST OUAAO TNO CTA C SUF cU ALANCOA CALIF 

I CO US COAST OUAAO INST OKLA CITV OALA 

I CO US COAST OUAAO ACS TNO CTA VOAXTOUN VA 

1 US COAST OUAAO ACAO NC« LOMOON CONN 

1 AIA TNO COMO/XFT AAMOOiFH A^A 

1 TECH OIA TKH TNO OIVfHAOl AFHAL LOMAV AFA COLO 

1 CHF Ul OIV OACTE SCI ♦ TCCN OCS A*0 HO AlA FQACf AFASTA 



